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QUESTIONS PRESENTED 


1. Did the Patent Office apply an erroneous test of 
patentability of appellants’ admittedly novel composition 
under Sec. 103 of the Patent Act of 1952 where it held that 
‘‘no invention is involved in experimenting’’ within the 
limits of the various classes of chemical compounds dis- 
closed by a reference ‘‘to determine which combinations 
have the greatest compatibility and exhibit the most de- 
sirable properties as aircraft hydraulic fluids’’; and there- 
fore did the court err in holding the Patent Office did not 
make a mistake. 


2. In a trial de novo in equity under Sec. 145 of the 
Patent Act of 1952 where the court found as facts that the 
chemical composition of the prior art reference relied upon 
by the Patent Office is inoperative as a hydraulic fluid and 
that appellants’ admittedly novel chemical composition was 
effective as an aircraft hydraulic fluid, and therefore pos- 
sessed unexpected properties, was the Patent Office action 
sufficiently in conflict with the whole of the evidence before 
the court that the normal presumption of correctness of 
the Patent; Office action is overcome and should the court 
therefore have held that appellants are entitled to receive 
a patent. 
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United States Court of Appeals 


For rue Disrrict or CotumBra Crrcurr 


Appeal No. 15,382 


Dove as AIRCRAFT Company, Inc., and Dovenas H. Moreton, 
Appellants 
v. 


Frevertck H. Mveizer, Secretary of Commerce, and 
Rosert C. Watson, Commissioner of Patents, Appellees 


Appeal from the United States District Court) for the 
District of Columbia 


BRIEF ON APPEAL 


JURISDICTIONAL STATEMENT 


This action was brought in the United States District 
Court for the District of Columbia against the Commis- 
sioner of Patents and the Secretary of Commerce under 
the provisions of Title 35, U. S. Code, §145 seeking an 
adjudication that plaintiffs are entitled to receive a patent 
on the invention of Douglas H. Moreton as specified in 
the claims involved in the decision of the Patent Office 
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Board of Appeals and to authorize the Commissioner of 
Patents to issue the patent sought by plaintiffs. 


The Secretary of Commerce is joined in the action as 
a party defendant for the reason that all functions of 
the Patent Office were vested in the Secretary of Com- 
merce under the provisions of Reorganization Plan No. 
5 of 1950 (64 Stat. 1263) and The Patent Act of 1952. 
(Title 35 U.S. Code §3 provides that the Secretary of 
Commerce may vest in himself the functions of the Patent 
Office and its officers and employees specified in Title 35 
and may from time to time authorize their performance 
by any other officer or employee.) 


Appellate jurisdiction lies under Title 28 US. Code, 
§ 1291 and 1294(1). 


The present appeal is taken from the judgment of the 
United States District Court for the District of Columbia 
entered August 7, 1959, and from the judgment of the 
United States District Court for the District of Columbia 
entered on July 19, 1959. 


Jurisdiction is pleaded in paragraphs 1 and 2 of the 
Complaint (JA 2). 


STATEMENT OF CASE 


Plaintiff, Douglas H. Moreton filed his application for 
patent on ‘‘Phosphonate Ester Hydraulic Fluid’’ on Oc- 
tober 22, 1952, the fluid being claimed as a composition of 
matter consisting essentially of ‘‘dibutyl phenyl phospho- 
nate’? and a ‘‘polyalkyl methacrylate’’; more specifically, 
‘‘yolybutyl methacrylate,’’ ‘‘polyamyl methacrylate’’ or 
‘‘polyhexyl methacrylate.’’ 


On the second action the application was finally re- 
jected on the basis of Forrest J. Watson, patent No. 
2,636,862 issued April 28, 1953. (P.E. 4, JA 189) 


Appeal was taken to the Patent Office Board of Appeals 
from the final rejection and an amendment after final ac- 
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tion, (P.E. 16, JA 159) together with an affidavit of Robert 
S. McCord, (P.E. 16, JA 160) was filed pursuant to Patent 
Office Rule 116(a) and (b). Simultaneously therewith ap- 
plicant filed its brief on appeal. 


The Examiner’s answer to applicant’s brief was filed, 
stating: 


‘‘No invention is seen to reside in determining that 
specific compounds embraced within each genus have 
the property attributed to the genus by prior art. 
Therefore there would be no invention to select any 
particular polyalkyl methacrylate to improve the 
viscosity index of any particular mixed alkyl aromatic 
phosphonate according to the teachings in Watson 
an the absence of unexpected results.’’ (P.E. 16, JA 
166-167) (Emphasis added by appellant.) 


Applicant filed a brief in reply to the Examiner’s an- 
swer and a supplemental brief in reply to the Examiner’s 
answer and included an affidavit of the inventor for the 
purpose of showing ‘‘unexpected results’’ obtained by 


using the composition claimed in the application, as com- 
pared with the inoperativeness of compositions upon which 
the Examiner relied to support his rejection on the Wat- 
son patent. (P.E. 16, JA 174) 


The Board of Appeals refused to remand the applica- 
tion to the Examiner for further consideration of the aff- 
davits and arguments submitted after final rejection, but 
the Board itself took the affidavits into consideration in 
rendering its decision. The Board, thereupon, affirmed 
the decision of the Examiner. (P.E. 16, JA 182) 


The board of Appeals, in its opinion, stated: 


‘Moreover, while the affidavits may establish that 
certain selected polyalkyl methacrylates are incom- 
patible with dibutyl phenyl phosphonate, they do not 
at the same time show what effect these methacrylates 
have when added to the specific mixed alkyl aromatic 
phosphonates disclosed by Watson, namely, dioctyl 
styrene phosphonate.’’ (P.E. 16, JA 185) 
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The Board then stated, in conclusion: 


‘We are of the opinion that no invention is involved 
in experimenting within the limits of the classes of 
polyalkyl methacrylates and mixed alkyl aromatic 
‘phosphonates disclosed by the reference to determine 
‘Which combinations have the greatest compatibility 
and exhibit the most desirable properties as aircraft 
‘hydraulic fluids.’’ (P.E. 16, JA 185) 


At the trial de novo before the District Court plaintiffs 
showed ‘‘what effect these methacrylates have when added 
to the specific mixed alkyl aromatic phosphate disclosed 
by Watson, namely, dioctyl styrene phosphonate.” (JA 185, 
and P.E, 8,9) The evidence shows (and it will be demon- 
strated to the Court of Appeals at the time of oral argu- 
ment) that dioctyl styrene phosphonate (disclosed by 
Watson), whether combined with ‘‘these methacrylates”’ 
or without such methacrylates, is virtually solid at the 
operating temperatures to which the aircraft hydraulic 
systems of commercial and military aircraft are subjected 
during operation; namely at- below —40° F. The court 
found, as a fact, that the dioctyl styryl phosphonate relied 
upon by the Board of Appeals is inoperative as a hydraulic 
finid. (F.F. 12, JA 222). 


At the same time plaintiffs showed that the claimed 
composition, namely, a composition consisting essentially 
of dibutyl phenyl phosphonate (a specific chemical com- 
pound) and a polyalkyl methacrylate having from 4 to 6 
carbon atoms in the alkyl group and lying within a speci- 
fied limited molecular weight range (three specific chem- 
ical compounds) was effective as an aircraft hydraulic fluid 
and thus, in the light of the inoperativeness of dioctyl 
styrene phosphonate, ‘‘unobvious’’ to those having ordi- 
nary skill in the art to which the invention pertains. (F.F. 
9, JA 212 and Amended F.F. 12, JA 243-244) 


The defendants took the position that since ‘‘dioctyl 
styry] phosphonate’’ exists in isomeric forms, plaintiffs did 
not sustain their burden of establishing ‘‘inoperativeness”’ 
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of the disclosure relied upon by the Board of Appeals even 
though plaintiffs showed that two isomers of dioctyl styryl 
phosphonate (di-iso-octyl styryl phosphonate and 2-ethyl- 
hexyl styryl phosphonate) were inoperative. 


The defendants did not introduce any evidence during 
the trial to show that there are more than two isomers of 
dioctyl styryl phosphonate, nor any evidence other than the 
reference relied upon by the Board of Appeals and the 
Examiner, namely the Watson patent. 


After the trial, briefs were filed by the plaintiffs and 
defendants. Included in the brief for defendants was an 
argument that plaintiffs failed to sustain their burden in 
that the term ‘‘octyl’’ in the chemical compound dioctyl 
styryl phosphonate referred to the ‘‘n-octyl’’ isomer called 
n-octyl styryl phosphonate and that plaintiffs did not show 
inoperativeness of that isomer also. 


Plaintiffs objected to defendants’ attempt to introduce 
new evidence by way of brief after trial and sought to re- 
open the action for the purpose of rebutting such matter. 
A contemporary patent of Watson (2,842,497) (J.A. 
239) was proffered to show that Watson himself em- 
ployed the term ‘‘octyl’’ to mean “‘iso-octyl”? and ‘‘2-ethyl- 
hexyl’’). Technical dictionaries and literature| were also 
proffered to show that there are 89 possible isomers of 
“oetyl’’, of which only about two-thirds are known, and 
that ‘‘octyl’’ without other prefix is used synonymously 
with ‘‘2-ethylhexyl’’ and also to designate ‘‘isoyoctyl’’ but 
is seldom used to designate ‘‘n-octyl”. (J.A, 229-237) 


The District Court denied plaintiffs request to reopen 
and dismissed the Complaint on the ground that the court 
‘‘has been unable to arrive at a definite and firm conviction 
that a mistake was committed by the Patent Office in its 
finding that plaintiffs hydraulic fluid is not patentable over 
the prior art.’? (JA 208) | 


This conclusion was reached, notwithstanding the Court’s 
statement of the issue as follows: | 
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‘‘Both plaintiff and the Patent Office agree on the 
fact that Watson does not disclose the specific com- 
‘position claimed by the plaintiff and thus this com- 
‘position does possess novelty. The question then 
‘arises whether plaintiff’s fluid meets the test set forth 
in 35 USC $103: 


‘‘A patent may not be obtained though the invention 
is not identically disclosed or described as set forth 
in § 102 of this Title, if the differences between the 
subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would 
have been obvious at the time the invention was 
made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the 
invention was made.’ ’’ (JA 205) 


Thus the question presented to the court was whether or 
not plaintiffs discharged their burden of proving that the 
claimed invention would not have been obvious, at the time 
the invention was made, to a person having ordinary skill 
in the art of aircraft hydraulic fluids, where the plaintiffs 
established that the claimed chemical composition is not 
disclosed in the reference and such composition possesses 
novelty; the essential constituent of the composition is 
chemically different from the chemical compound disclosed 
in the reference patent (dibutyl phenyl phosphonate 
vis-a-vis dioctyl styryl phosphonate) ; and the two isomers 
of the compound of the Watson patent which were tested 
by plaintiffs were shown to be inoperative for use as a 
hydraulic fluid and therefore inherently inoperative for ap- 
pellants’ purpose as an aircraft hydraulic fluid, whereas the 
composition claimed by plaintiffs was shown to be effective 
as an aircraft hydraulic fluid. 


Plaintiffs proofs went so far as to establish that even 
among the homologues of dibutyl phenyl phosphonate (the 
essential constituent of the claimed composition) the vis- 
eosity properties of plaintiffs dibutyl phenyl phosphonate 
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as an aircraft hydraulic fluid are wholly unexpected. (P.E. 
18, J.A. 187.) 


In view of the fact that defendants attempted to inject 
a new issue in their briefs after trial, namely, the con- 
tention that ‘‘dioctyl styryl phosphonate’’ or ““dioctyl 
styrene phosphonate’’ (as that term is used in the Watson 
patent 2,636,862) was meant to imply ‘‘n-octyl styryl 
phosphonate’? rather than “‘di-isooctyl sphosphonate”’ or 
‘2-ethyl hexyl styryl phosphonate,”’ plaintiffs moved, after 
the opinion was handed down, to reopen the action or 
alternatively, for a new trial pursuant to Rule 59(a) (2) 
FRCP. In support of its motion plaintiffs submitted an 
affidavit of Forrest J. Watson (the patentee of the ref- 
erence patent and patent 2,842,497), to show not only that 
in his patent 2,842,497 he used the term dioctyl styryl 
phosphonate to designate the di-iso-octyl and 2-ethyl hexyl 
isomers (without even mentioning the n-octyl isomer) but 
also to show that aircraft hydraulic fluids having a vis- 
cosity as high as that of dioctyl styryl phosphonate i.e., 
substantially above 15,000 centistokes at and below —40° 
F. is undesirable or inoperative in ordinary aircraft hy- 
draulic systems subjected to such temperatures. (J.A. 223) 


Plaintiffs also tendered, in support of their motion to 
reopen, an affidavit of Sidney M. Collegeman, a hydraulic 
fluids expert from the Department of the Navy, who had had 
access to the plaintiff’s application while it was pending 
in the Patent Office and who stated that it would not have 
been obvious to him from the Watson disclosu te of dioctyl 
styryl phosphonate and poly methacrylates that dibutyl 
phenyl phosphonate and a lower alkyl poly methacrylate 
would have the requisite viscosity properties for an air- 
eraft hydraulic fluid at temperatures down to —40° F. 
(J.A. 224) 


| 

In view of the reliance of the court on Bullard Co. v. 
Coe, 79 App.D.C. 369; 147 F.2d 568 (1945), plaintiffs are 
also appealing from the refusal of the Trial Court to 


Styryl 
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reopen the case to permit plaintiffs to rebut the new issue 
injected into the action by defendants after the close of the 
trial in the case. This point need not be reached, however, 
if the court below (and the Patent Office) were in error as 
to the law applied to the facts of the present case. 


STATUTES INVOLVED 
§100. Derinrrions 
When used in this title unless the context otherwise 
indicates— 
(a) The term ‘‘invention’’ means invention or dis- 
covery. 


§ 101. Inventions PaTenTaBLe 


Whoever invents or discovers any new and useful 
process, machine, manufacture, or composition of mat- 
ter, or any new and useful improvement thereof, may 
obtain a patent therefor, subject to the conditions and 


requirements of this title. July 19, 1952, c. 950, $1, 
66 Stat. 797. 


$102. Conprrions ror Patentasmity; NovELTy AND 
Loss or Ricut to Parent 


A person shall be entitled to a patent unless— 


(a) the invention was known or used by others in 
this country, or patented or described in a printed pub- 
lication in this or a foreign country, before the inven- 
tion thereof by the applicant for patent, or 


(b) the invention was patented or described in a 
printed publication in this or a foreign country or in 
public use or on sale in this country, more than one 
year prior to the date of the application for patent in 
the United States, or 


(c) he has abandoned the invention, or 
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(d) the invention was first patented or caused to be 
patented by the applicant or his legal representatives 
or assigns in a foreign country prior to the date of the 
application for patent in this country on an applica- 
tion filed more than twelve months before the filing of 
the application in the United States, or 


(e) the invention was described in a patent granted 
on an application for patent by another filed in the 
United States before the invention thereof by the 
applicant for patent, or 


(f) he did not himself invent the subject matter 
sought to be patented, or 


(g) before the applicant’s invention thereof the in- 
vention was made in this country by another who had 
not abandoned, suppressed, or concealed it. In de- 
termining priority of invention there s be consid- 
ered not only the respective dates of conception and 
reduction to practice of the invention, but also the rea- 
sonable diligence of one who was first to conceive and 
last to reduce to practice, from a time prior to con- 
ception by the other. July 19, 1952, c. 950, § 1, 66 Stat. 
797. 


| 
§ 103. ConpiTIons For Patentasnity; Non-Osviovus 
Sussecr Marrer 


A patent may not be obtained though the invention 
is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between 
the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would 
have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was 
made. July 19, 1952, c. 950, § 1, 66 Stat. 798. 
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i§ 145. Crvm Action ro OsTain Patent 


An applicant dissatisfied with the decision of the 
Board of Appeals may, unless appeal has been taken 
‘to the United States Court of Customs and Patent Ap- 
peals, have remedy by civil action against the Com- 
missioner in the United States District Court for the 
District of Columbia if commenced within such time 
‘after such decison, not less than sixty days, as the 
Commissioner appoints. The court may adjudge that 
‘such applicant is entitled to receive a patent for his 
invention, as specified in any of his claims involved in 
the decision of the Board of Appeals, as the facts in 
‘the case may appear and such adjudication shall au- 
ithorize the Commissioner to issue such patent on com- 
pliance with the requirements of law. All the expenses 
of the proceedings shall be paid by the applicant. July 
19, 1952, c. 950, § 1, 66 Stat. 803. 


STATEMENT OF POINTS 


Appellants hereby give notice, pursuant to Court Rule 
15, that they will rely upon the following points on appeal: 


1. The District Court erred in holding appellants’ 
claims unpatentable notwithstanding its findings of fact 
that: (a) the claimed composition is novel; (b) the sole 
reférence relied upon by the Patent Office and the Court 
does not disclose the composition claimed by appellants; 
and (c) the compound disclosed in the reference patent is 
inoperative as a hydraulic fluid. 


2. The District Court erred in holding that appellants 
did not sustain their burden of proving patentability on 
the basis of ‘‘unobviousness’’ of the invention (as defined 
in Title 35 United States Code § 103) notwithstanding the 
Court’s finding of fact that the compound of the sole 
reference patent specified and relied upon by the Patent 
Office as an anticipation, (namely; dioctyl styryl phos- 
phonate in the two isomers thereof which were tested by 
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appellants) is inoperative as a hydraulic fluid jand a show- 
ing by appellants that the viscosity properties|of the prin- 
cipal constituent of the claimed composition of matter are 
unexpectedly satisfactory. 


| 
3. The District Court erred in holding that the differ- 
ences between the subject matter sought to be patented 
(ie. a novel composition of matter) and the prior art are 
such that the subject matter of the invention as a whole 
would have been obvious to a person having ordinary skill 
in the art to which said subject matter pertains (ie., 
hydraulic fluids), the appellees having submitted no evi- 
dence at trial other than the sole inoperative patent refer- 
ence relied upon by the Examiner and the Board of Appeals 
and appellants having shown the compound of the reference 
relied upon by the Patent Office to be inoperative as a 

hydraulic fluid. | 


4, The District Court erred in holding that appellants’ 
proof of inoperativeness of the teaching of a reference 
patent, as applied by the Patent Office to the claims in suit, 
must conclusively show that the Patent Office made a 
mistake even though appellants proved, in the trial de 
novo, inoperativeness of two modifications (isomers) of the 
disclosed compound which were prepared in accordance 
with the teachings of the prior art and where the appellants 
also showed that the claimed composition, not only con- 
tained, as the principal component, a chemical} compound 
not disclosed in the reference but also that the| compound 
itself unexectedly proved to be satisfactory as a hydraulic 
fluid. | 

5. The District Court erred in giving undue' weight to 
the presumption of correctness of the decision of the 
Patent Office where the evidence before the Court in a 
trial de novo was not presented to the Patent \Office and 
which, if it had been presented to the Patent Office, would 
probably have convinced the Examiner and the Board of 
Appeals that appellant’s claims are patentable. 
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6. The District Court erred in failing to apply the prin- 
ciples of the decision of the Court of Appeals for the 
District of Columbia Circuit in Stradar v. Watson, 100 
App. D.C. 289; 244 F.2(d) 737; 113 USPQ 365 to the 
present case. 


7.\Lhe District Court erred in not shifting to appellees 
the burden of proof as to ‘‘obviousness’’ after appellants 
introduced evidence in the trial de novo establishing that 
the chemical compound disclosed in the reference relied 
upon by appellees, in two of its isomers, is inoperative as 
a hydraulic fluid. 


8. The District Court erred in giving evidentiary effect 
to matters raised for the first time in appellees’ briefs 
after trial. 


9.'The District Court erred in denying appellants’ mo- 
tion for new trial in view of the Court’s reliance upon 
evidentiary matters presented for the first time in ap- 


pellees’ briefs after trial and thereby precluding an op- 
portunity for appellants to call, examine and cross-ex- 
amine witnesses for the purpose of rebutting such evid- 
dentiary matters. 


10. The District Court erred in denying appellants’ mo- 
tions to amend the Court’s finding of fact, conclusions of 
law and judgment and to make additional findings of fact. 


SUMMARY OF ARGUMENT 


Appellants respectfully contend that they introduced 
at the trial de novo before the District Court material 
evidence, not presented before the Patent Office, tending 
to show patentability over the Watson patent and such 
evidence was not contradicted by the defendants. By in- 
cluding unrebutted information and evidence which con- 
tradicted the assumption of the Patent Office and which was 
not presented to the Patent Office, the present case was 
removed from the category of cases such as Abbott v. Coe, 
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71 U.S. Appeals 195, 109 F.2(d) 449 (1939) and L. O. F. 
Glass Fibers Company, v. Watson, 97 US. Appeals D. C. 
69, 228 F.2(d) 40 (1955), but comes instead, within the 
category of Stradar v. Watson, 100 U.S. Appeals D; 6; 
289, 244 F.2(d) 737 (1957). | 


Moreover, the new evidence of inoperativeness of the 
reference relied on by the Patent Office and the unexpected 
effectiveness of appellants’ novel composition established 
that the Patent Office holding of unpatentability is in con- 
flict with the evidence. This not only affects the ‘‘presump- 
tion of correctness’’ of the Patent Office action but also 
brings the case squarely within this court’s decision in 
Watson et al. v. Beresworth 102 U.S. App. D.C. 187; 251 
F. 2d 898. (See particularly footnote 2 of the majority 
opinion.) 


The present case is also distinguished from Bullard Com- 
pany v. Coe, 79 U.S. Appeals D. C. 369, 147| F.2(d) 568 
(1945) in that the operativeness or inoperativeness of a 
chemical composition of matter as an aircraft hydraulic 
fluid does not depend upon the diligence of the witness in 
trying to make such composition operative | ‘‘by slight 
changes within the skill of a competent mechanic’’ but 
instead depends solely upon ees compound 
named in the reference and the accuracy of the measure- 
ment of the properties thereof. This is different from the 
test of operativeness or inoperativeness of a mechanical 
device susceptible of various constructions of modifications 
which are within the skill of a ‘competent | mechanic”. 
Moreover, the facts of the present case are to be clearly 
distinguished from this Bullard case because in ithe Bullard 
case plaintiff was seeking to establish inoperativeness of 
the mechanical disclosure of the reference structure for 
the purpose of that reference whereas appellants here 
established the inoperativeness of the reference composi- 
tion relied on by the Patent Office, not for the| purpose of 
the invention of the reference, but for the different purpose 
of the different invention of the present appellants. In 


presence of 
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other'words, appellants here established that the reference 
compound relied on by the Patent Office did not have the 
properties discovered by the present inventor, for the pur- 
pose of his invention, and, therefore, this reference com- 
pound is inherently inoperative for the purpose of such 
invention. Bruegger v. Marzall, 112 F. Supp. 20, 96 USPQ 
251 (1953). 


Appellants also respectfully contend that they did every- 
thing that is reasonably required of a plaintiff in an action 
under Title 35 U.S.C. § 145 to show that the differences be- 
tween the subject matter sought to be patented, and the 
prior art, are such that the subject matter as a whole would 
not have been obvious at the time the invention was made, 
to a person having ordinary skill in the aircraft hydraulic 
fluid art, within the contemplation of Title 35 U.S.C. § 103. 
Appellants respectfully submit that the Trial Court as 
well as the Patent Office erred in denying patentability 
of appellants’ invention because of the manner in which 
the invention was or may have been made, it being the 


contention of the Examiner, the Patent Office Board of Ap- 
peals and the Court that ‘‘no invention is involved in ex- 
perimenting within the limits of classes of polyalkyl meth- 
acrylates and mixed alkyl aromatic phosphonates disclosed 
by the reference to determine which combinations have the 
greatest compatibility and exhibit the most desirable prop- 
erties as aircraft hydraulic fluids.”’ 


Appellants established at the trial that the ‘‘classes of 
polyalkyl methacrylates and mixed alkyl aromatic phos- 
phonates disclosed by the reference’’ are virtually un- 
limited and therefore the reference provides no teaching 
whatever and would not lead those skilled in the art of 
aircraft hydraulic fluids to expect that appellants’ new, 
novel and useful composition, made up of a specific chem- 
ical, namely, dibutyl phenyl phosphonate as the essential 
element, together with a polybutyl, polyamyl, or polyhexyl 
methaerylate, would be operative as an aircraft hydraulic 
fluid, namely, one which has a viscosity of less than 1000 
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centistokes at a temperature of —40° F. and yet possesses 
all of the other essential requirements of an aircraft hy- 
draulie fluid such as fire resistance, lubricity, chemical 
stability, non-corrosion properties, and reasonably high 
viscosity at high temperatures and low viscosity at ex- 
tremely low temperatures. 


In summary, appellants respectfully submit that the 
nature and amount of new evidence introduced in the 
District Court was sufficient to have convinced the Court 
not only that the Patent Office action is in conflict with the 
fuller information and evidence before the court but also— 
that the differences. between the subject matter-sought to 
be patented, and the prior art, are such that the subject 
matter of appellants’ invention as a-whole would not have 
been obvious to those having ordinary skill in the aircraft 
hydraulic fluid art. 


In other words, appellants respectfully submit that the 
District Court fell into error by: | 


(a) considering itself controlled in the present case 
by the ‘‘presumption of correctness’’ doctrine of Ab- 
bott v. Coe, supra notwithstanding the new and greater 
evidence before the court in the present case; and 


(b) concluding, contrary to the evidence and its own 
findings of fact as to inoperativeness of the reference 
relied on by the Patent Office and the unexpected effec- 
tiveness of Appellants’ novel composition| as an air- 
craft hydraulic fluid, that the differences hetween the 
subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have 
been obvious at the time the invention was made to 
a person having ordinary skill in the aircraft eeyer sone 
fluid art; and 


(c) subscribing to and upholding the | contention 
of the Examiner and the Patent Office Board of Ap- 
peals that the present invention is unpatentable on the 
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theory that each of the components of the claimed 
composition could have been selected and the specific 
combination claimed could have been arrived at by 
experimenting with the literally hundreds of thousands 
of compounds coming within the classes of each of the 
compounds disclosed by the Watson patent, notwith- 
standing the finding that the Watson compound relied 
on by the Patent Office is not operative (as assumed by 
the Board of Appeals) but is, in fact inoperative; not- 
withstanding the statutory injunction that ‘‘patent- 
ability shall not be negatived by the manner in which 
the invention was made’’; notwithstanding appellants’ 
showing of ‘‘unexpected’’ or ‘‘unobvious’’ results ob- 
tained by use of the claimed composition matter as an 
aircraft hydraulic fluid at temperatures of —40° F.; 


and below. 
i (d) failing to recognize the conflict between the 


Patent Office assumption of operativeness of the Wat- 
son compound and the evidence and finding that such 
compound is inoperative; whereby the ‘‘presumption 
of correctness’’ of the Patent Office action is materially 
affected. 
ARGUMENT 
The Claims In Suit 
The claims in suit read as follows: 


8, The composition consisting essentially of di- 
butyl phenyl phosphonate and a sufficient proportion 
of a poly alkyl methacrylate the alkyl groups of which 
have from 4 to 6 carbon atoms and said poly alkyl 
methacrylate has an average molecular weight within 
the range of 2,000 to 12,000 and a molecular weight 
range of 1,500 to 14,000 to increase the viscosity of the 
composition at 210° F. above 3.0 centistokes and to in- 
crease the viscosity index of the composition above 150, 
said composition having a viscosity at —40° F. below 
1000 centistokes and an autogenous ignition tempera- 
tures above 1000° F. 
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“3. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly butyl metha- 
cerylate. 


“4. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly amyl methacrylate. 


“5. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly hexyl metha- 
erylate. 


“*7. The composition as defined in claim 8 having 
from 0.2 to 10 per cent of said poly alkyl metha- 
erylate.’? (JA 162-163) 


Description of the Claimed Invention 


The invention claimed above relates to an improved air- 
eraft hydraulic fluid which will meet all of the essential re- 
quirements of a hydraulic fluid for use in commercial and 
military aircraft of modern construction, such as the 
Douglas DC-8 jet airliner. Included among 'the essential 
characteristics of such fluids are: | 

1. fire resistance, | 
2. adequately high viscosity at high temperatures and 
low viscosities at low temperatures, 
3. low rate of change of viscosity with ‘temperature 
(high viscosity index), 


. low pour point, 


. low volatility at elevated temperatures of use, 

. lubricity, ! 

. chemical stability, | 

- non-corrosiveness with respect to various metal al- 
loys, gaskets, packings and other materials or sur- 


faces with which it comes into contact in a hydraulic 
system, and 


. non-toxic. (JA 131-135) 
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Whereas certain of the foregoing criteria are more im- 
portant than others under certain conditions, failure of a 
hydraulic fluid to meet some of the simplest of the foregoing 
criteria, e.g., low viscosity at low temperature will render 
such compositions inoperative or virtually useless as air- 
eraft hydraulic fluids. 


The claims in suit, in addition to reciting a novel chemical 
composition having all of the foregoing characteristics, sets 
forth a unique combination of properties not disclosed in 
the prior art in any such combination; namely, 


a)| viscosity above 3.0 centistokes at 210° F; 

b) viscosity index above 150; 

e) viscosity below 1000 centistokes at —40° F; and 
d) autogenous ignition temperature above 1000° F. 


The inventor, Douglas H. Moreton, an expert in the field 
of hydraulic fluids and lubricants, explained to the trial 
court the problems involved in obtaining a satisfactory air- 
craft hydraulic fluid. (JA 74) He did not purport to be the 
first to invent organic phosphorus hydraulic fluids. Neither 
did he claim to have invented a hydraulic fluid containing 
a viscosity index improving agent (an additive which 
actually ‘‘thickens’’ such fluids at all temperatures, both 
low and high). He claims, however, to have discovered that 
one specific chemical compound, namely dibutyl phenyl 
phosphonate may be combined with polybutyl methacrylate, 
polyamyl methacrylate or polyhexyl methacrylate (ie., a 
polyaikyl methacrylate having from 4 to 6 carbon atoms 
in the alkyl group) of a given molecular weight range to 
provide an aircraft hydraulic fluid which possesses all of 
the foregoing properties and, surprisingly, has a viscosity 
of less than 1000 centistokes at —40° F. (P.E. 18, JA 187), 
whereas the prior art chemical composition suggested by 
the Patent Office is inoperative by virtue of its having a 
viscosity of more than 40,000 centistokes (virtually solid) 
at —40° F. (F.F. 9, JA 212) 
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Thus it is apparent that Watson did not set forth any 
specific aircraft hydraulic fluid composition which would 
meet all of the necessary requirements. This may be at- 
tributable to the fact that he was addressing himself prin- 
cipally to the problem of adding an epoxy-sulfur compound 
to inhibit corrosion and oxidation in all aircraft hydraulic 
fluid compositions which contain phosphorus compounds, 
regardless of their low temperature viscosity properties 
at —40° F. and below. 


In view of the foregoing, the effectiveness of appellants’ 
composition as an aircraft hydraulic fluid is unexpected 
and thus claims in suit are patentable over the subject 
matter of the invention disclosed and claimed in the Wat- 
son patent. 


Of all of the specific examples of combinations of ingredi- 
ents suggested in the Watson patent (JA 193-194), nowhere 
is there a suggestion of combining dioctyl styryl phospho- 
nate with any particular viscosity index improver, Indeed, 


the one instance where the Watson patent exemplifies 
dioctyl styryl phosphonate (P.E. 4, JA 194, Table, Comp. 
No. 16) no viscosity index improving agent whatever is 
recommended. 


Notwithstanding the fact that the District Court stated 
in its opinion that Watson does not disclose the specific 
composition claimed by plaintiff, and thus possesses novelty, 
it was only upon Motion brought by plaintiffs after entry 
of judgment that the court condescended to include a find- 
ing to that effect. (JA 243, FP. 8(a) and 8(b)). Thus 
it appears that the court may not have appreciated the 
significance of the ‘differences’? between the subject 
matter sought to be patented and the prior art. | Otherwise 
the court would have been compelled to form its own ob- 
jective opinion on the fuller evidence before it as to pat- 
entability, notwithstanding the determination made by the 
Patent Office on the sparser record before it. In other 
words, the new evidence is of such a nature as|to be dif- 
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ferent in kind from that which was before the Patent Office, 
and not a mere preponderance of corroborative evidence. 


New Evidence Before The Court 


The Examiner assumed that since the Watson patent 
discloses all phosphorus compounds as a genus of hydraulic 
fluids and describes the various classes of compounds 
which might be added to phosphorus-containing hydraulic 
fluids as viscosity index improving agents, any and all com- 
binations of such compounds would obviously be suitable 
hydraulic fluids. In the Patent Office, the affidavits filed 
after the final rejection were intended to establish that 
the Examiner’s assumption was contrary to fact. The 
first affidavit showed that applicants novel ‘‘dibutyl 
phenyl phosphonate’’, when combined with one of the 
“typical”? polyalkyl methacrylate viscosity index im- 
provers of the Watson patent, namely ‘‘Acryloid HF 855”’ 
(JA'191, Col. 6, lines 67-68), was rendered useless due to 
the insolubility of the Acryloid HF 855 in the dibutyl 
phenyl phosphonate and its incompatibility therewith. 


Although the Examiner’s Answer (JA 167) admitted 
that the affidavit showed incompatibility, the rejection was 
adhered to on the ground that the preparation of appli- 
cant’s exact combination would still be obvious to ‘‘one 
skilled in the art.”’ 


The second affidavit (JA 174) showed that three other 
poly alkyl methacrylates (poly octyl, poly decyl and poly 
lauryl) were insoluble in applicant’s dibutyl phenyl phos- 
phonate. 


The Board of Appeals apparently recognized the weak- 
ness of the Examiner’s position, for, in its opinion the 
Board said that while incompatibility of the polyalkyl 
methacrylates with applicant’s dibutyl phenyl phosphonate 
was shown, there was no evidence to show what effect these 
methacrylates have upon the dioctyl styryl phosphonate 
disclosed in the Watson patent (JA 185). 
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The applicant was not given an opportunity in the Patent 
Office to show what effect various methacrylates would 
have when added to dioctyl styrene phosphonate but such 
evidence was introduced at the trial. In fact, applicant was 
not afforded an opportunity until the trial de novo to es- 
tablish that dioctyl styryl phosphonate of the Watson pat- 
ent, by itself, is virtually solid at —40° F. and that addition 
of any viscosity index improving agent would increase the 
viscosity of the dioctyl styryl phosphonate and make it 
worse than ever. 


Thus the matters sought to be established at trial were 
the following: 


1, The chemical compound which the Board of Ap- 
peals relied upon as precluding a patent to appellants, 
namely dioctyl styrene phosphonate is virtually a solid 
under the conditions specified in appellants’ claim, 
namely at —40° F., whereas applicant’s novel aircraft 
hydraulic fluid is relatively thinghas a viscosity of less 
than 1000 centistokes at such temperature (several 
thousand centistokes below the maximum permitted), 
and 


2. The addition of polyalkyl methacrylates only 
serve to increase the viscosity of the Watson dioctyl 
styrene phosphonate at all temperature ranges and 
thus make it worse, 


3. Appellants’ dibutyl phenyl phosphonate, com- 
bined with appellants’ selected polyalkyl imethacrylate 
unexpectedly possesses the necessary viscosity and all 
other properties required of aircraft hydraulic fluids, 
as called for by the claims. | 


In addition to the factual showing of inoperativeness of 
the dioctyl styryl phosphonate of the Watson patent relied 
upon by the Board, appellants established that even among 
homologous lower alkyl phenyl phosphonates (none of 
which is in the prior art) applicant’s novel dibutyl phenyl 
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phosphonate itself possesses unique and unexpected vis- 
cosity properties, (JA 187, P.E. 18) thereby further satis- 
fying the requirement of a showing of ‘‘unexpected re- 
sults’? or ‘‘unobviousness’’ of its effectiveness as the 
essential ingredient of a hydraulic fluid. It was there- 
fore unexpected that a combination of dibutyl phenyl 
phosphonate with specified polyalkyl methacrylates (poly- 
butyl, polyamyl or polyhexyl) would not only be compatible 
but would also provide an aircraft hydraulic fluid having 
the other requisite properties such as low viscosity for use 
under the extremely low temperature conditions normally 
encountered by commercial and military aircraft of modern 
construction. 


The defendants introduced no evidence whatever which 
was not before the Patent Office and nothing was presented 
which would in anywise contradict that introduced on be- 
half of the appellants at the trial de novo before the Dis- 
trict Court. 


| Applicable Law as to Plaintiffs’ Burden in Trial De Novo 


The court below fell into error in applying to the pres- 
ent case the decision of the Court of Appeals of this Cireuit 
in L-O-F Glass Fibers Company v. Watson, 97 U.S. App. 
D.C, 69, 228, F.2d 40 (1955) insofar as the court below 
said: 


‘*Plaintiff here may prevail only if, on the entire evi- 
dence, the court is left with a definite and firm conviction, 
based on its subjective opinion or judgment, that a mistake 
has been committed by the Patent Office.’? (emphasis 
appellants). 


The statement cited by the court actually applies to a 
review of a decision of the District Court by the Court of 
Appeals, rather than a determination de novo by the Dis- 
trict Court of the issue of patentability in the light of the 
new evidence and fuller information before it. 
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The court below, in stating that the trial of the issues 
relating to patentability de novo ‘does not affect the rule 
that decisions of the Patent Office are accorded a pre- 
sumption of correctness”’, appears to have considered 
itself controlled by such presumption. 


The misapplication of the L-O-F case, supra, thus laid the 
foundation for the lower court’s error in attaching an un- 
warranted presumption of correctness to the refusal of the 
Patent Office to grant a patent to plaintiffs. When the 
Court of Appeals stated that plaintiff is entitled to judg- 
ment ‘‘if, on the entire evidence, it has a definite and firm 
conviction, based on its subjective opinion or judgment that 
a mistake has been made”’, it was referring to mistake, or 
clear error on the part of the trial court, not the Patent Of- 
fice. Naturally, the appellate tribunal, in reviewing a hold- 
ing of the trial would apply a more strict test of error 
than a trial court should apply in a trial de novo. 


This Court of Appeals in Stradar v. Watson, supra, 
made it clear that, in a trial de novo, the introduction, of 
new and fuller evidence which was not before the Patent 
Office not only ‘‘affects’’ the presumption of correctness 
of the decision of the Patent Office but so diminishes it as 
to leave the trial court free to consider de novo the issue 
of patentability, ie., whether or not, on the| whole of the 
evidence before the court, the differences between the sub- 
ject matter sought to be patented and the prior art would 
have been obvious to one having just ordinary skill in the 
art. The trial court made no finding of fact on this point. 


Apparently, laboring under a mistake as to the applica- 
ble law, the court below never really adjudicated the issue 
of ‘‘obviousness’’ on the merits, according to the evidence 
adduced at trial. In the absence of a determination of this 
issue it cannot be said that appellants did not meet the 
test of patentability set forth in § 103 of the Patent Act of 
1952. | 
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The trial court applied to the testimony and evidence 
presented by appellants on the issue of operativeness of 
the Watson reference for the purposes of appellants’ in- 
vention the test set forth in Bullard Co. v. Coe, 79 US App. 
D.C. 369, 147 F.2(d) 568 (1945) and found as a fact that 
the Watson reference was inoperative for such purposes.? 
It made no finding as to whether or not the Watson ref- 
erence could have been made operative ‘‘by slight changes 
within the skill of a competent mechanic’’. The chemical 
nature of the subject matter involved in the present case, 
however, does not lend itself to the making of ‘‘slight 
changes’’ in the chemical composition disclosed in the 
reference to ‘‘make it operative’’. Such composition has 
specific properties which cannot be modified without alter- 
ing the composition itself. When the composition itself 
is thus altered, the operativeness of the reference is no 
longer being tested. It is a different composition from that 
disclosed in the reference. 


Thus when appellants tested a dioctyl styryl phospho- 
nate-polyalkyl methacrylate composition (over which the 
Board of Appeals held appellants’ invention unpatent- 
able) there was no room for modifications or changes 
which was the case in the mechanical structure in Bullard 
v. Coe, supra. The only thing left for appellant to do, 
after preparing the dioctyl styryl phosphonate-polyalky] 
methacrylate composition was to measure its properties. 
Such measurements do not lend themselves to opinion tes- 
timony as was the case in Bullard v. Coe, supra. In that 
case the court said: 


‘‘Decision turned upon balancing the more or less 
probable correctness of the engineer’s opinion against 


2 Whereas the applicant in the Bullard case, supra, was trying to establish 
inoperativeness of the structure of the reference for the purpose disclosed 
in that reference, the appellants here have established | inoperativeness of the 
Watson compositions relied upon by the Board (F.F.12, JA 243-244) for the 
purposes of appellants’ invention and that such purposes or properties are 
not inherent in such reference. In this respect the instant factual situation 
clearly distinguishes from Bullard v. Coe, supra. 
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the probable correctness of the Patent Office in grant- 
ing Svenson’s patent and in denying the claims in 
suit.’’ 


There is no opinion evidence upon which the decision 
of the district court could have turned. The measurements 
of the properties of the chemical compositions are factual 
matters as is the matter of the nature and chemical struc- 
ture of the compounds employed in the compositions 
tested. 


Indeed, the tests which appellants made not only showed 
inoperativeness of the composition of the Watson patent 
for the purposes of appellants’ invention, but also estab- 
lished that the new and unexpected results obtained for 
appellants’ claimed composition were not inherent in the 
Watson compositions as relied upon by the Patent Office. 


Appellants, therefore, respectfully submit that Bullard 
v. Coe, supra, is inapplicable in the light of the facts of 
the present case. 


Patentability | 
Section 100 of the Patent Act of 1952 states tHat the term 
‘invention’? as used in the statute means ‘‘i vention or 
discovery’’. (emphasis appellants) Moreover, $101 of 
the Act states that whoever ‘‘invents or discovers”? any 
“new and useful * * * composition of matter, or any new 
matter, or any new and useful improvement thereof, may 

obtain a patent therefor’’. 


| 

Section 102 of the Act precludes the issuance of a patent 
if the claimed invention was described in a patent granted 
upon an application filed by another in the United States 
before the invention was made by the applicant. It is 
admitted by appellees that the composition of the claimed 
invention is not disclosed in the prior art. Therefore re- 
sort must be had to § 103 of the Act (a section! not found 
in earlier acts) for the test of patentability under such 
circumstances. The Patent Act of 1952 (as distinguished 
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from earlier statutes) sets forth in § 103 the criterion for 
invention or lack of invention (patentable novelty) by 
stating that if the differences between the prior art and 
the subject matter sought to be patented are such that 
the latter subject matter would have been obvious to a 
person having ordinary skill in the art of aircraft hy- 
draulic fluids, at the time the applicant made the inven- 
tion, a patent could not issue. Conversely, if the subject 
matter as a whole would not have been obvious to those 
skilled in the aircraft hydraulic fluid art at the time of 
the filing of the application in suit, a patent should issue, 
particularly in view of the last sentence of $103 which 
states that determination of the issue of patentability 
should not be influenced in any way by the manner in which 
the invention or discovery was made.’ In other words, 
even if the invention ‘‘resulted from long toil and experi- 
mentation’’ rather than a ‘‘flash of genius’’, the applicant 
is entitled to receive the patent. The only requirement is 
that the aforementioned differences must not have been 


obvious to those having ordinary skill in the aircraft hy- 
draulic fluid art (as distinguished from the experts or 
even a contemporary inventor, as Watson and Moreton 
were contemporaries). 


No evidence whatever was presented by the appellees 
to show what would have been ‘‘obvious’’ to those having 
‘‘ordinary’’ skill in this Art. On the other hand, the evi- 
dence presented by appellants showed lack of ‘‘obvious- 
ness’’ from the inoperativeness of the reference relied upon 
by the Patent Office. 


On the other hand, the Board of Appeals states that 
there is no invention involved in ‘‘experimenting’’ to ‘‘de- 
termine’’ which combinations of chemical compounds se- 
lected from the classes of phosphorus compounds and 
almost limitless polymethacrylates exhibit the most desir- 
able properties as aircraft hydraulic fluids. 


2 See Reviser’s Note appended to § 103 in 35 USCA 103, page 715. 
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The very fact that the Board of Appeals adverts to ‘‘ex- 
perimenting’’ admits of unobviousness, for if a thing is ob- 
vious, no experimentation is necessary to arrive at the 
desired end result. The Examiner and the Board could 
not point to anything in the prior art which would make it 
so obvious that a combination of dibutyl phenyl phos- 
phonate and a polybutyl, polyamyl or polyhexyl metha- 
erylate (within the specified molecular weight range) would 
meet the rigid requirements of modern aircraft hydraulic 
fluids that experimentation would not be necessary. If a 
thing is ‘‘obvious’’, it can be ‘‘determined”’ without experi- 
mentation. 


It is not ‘‘obvious”’ that dibutyl phenyl phosphonate 
would have unique low temperature viscosity properties 
(e.g., at -65° F.) since, as the chart of plaintiff’s Exhibit 
18 (JA 187) shows, the viscosity characteristics of the 
homologues; C;, C,, C, and C, dialkyl phenyl phosphonates 
(not shown in the prior art), would indicate that the vis- 
cosity of dibutyl phenyl phosphonate (C,) should lie some- 
where between that of the C; and the Cs phosphonates. 
Unexpectedly, it is lowest of all and does not fall on a 
normal curve connecting the C,, C., CQ, and C; compounds. 


Thus the applicant’s composition is both “‘unobvious’? 
and ‘‘unexpected’’ as a satisfactory low temperature (as 
well as high temperature) aircraft hydraulic fluid whether 
it is considered in the light of the inoperative Watson dis- 
closure or in comparison with its own chemical homologues, 


The Court of Customs and Patent Appeals recently gave 
consideration to the interpretation to be placed on § 103 
of the Patent Act of 1952 in In re Murray, et ai., 122 USPQ 
364; 46 CCPA ....; 268 F.(2d) 226, Judge Rich treated 
the matter of ‘‘obviousness’’ and draws a distinction be- 
tween unpatentability under §$102(e) and unpatentability 
under $103 of the Patent Act of 1952. He ‘pointed out 
that: 
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'*¢Absent a clear disclosure, i.e., an ‘anticipation’, 
or some other special statutory prohibition, the re- 
jection must stand or fall on the existence of obvious- 
ness as qualified in section 103. We therefore con- 
sider the ‘fair suggestion’ rejection on that basis, 
though neither opinion below nor either brief in this 
court so much as mentioned this statute which is 
basic to the issue before us. We can attribute this, 
perhaps, to habit developed during the many long 
years during which we had to get along without it. It 
is, nevertheless, now the law we must follow.’’ 


The opinion goes on to point out that there is a burden 
on the Patent Office to show obviousness as a fact, rather 
than base its allegation of obviousness on an assump- 
tion. Judge Rich said: 


“This argument seems to assume what the Patent 
Office was under some duty to establish as a fact.’’ 
Near the end of the opinion, he also said: 


‘“‘The Board appears to have suggested that one 
could protect an 1l-hydroxy group against such a 
change but this seems to us to be getting too far 
afield from the actual Julian disclosure and to be 
dwelling too much on how one might depart from 
Julian if one wished to arrive at applicant’s inven- 
tion. It may be noted that since Julian is the only 
reference of record, there are no other references on 
which to base departures from Julian’s disclosure.”’ 


The foregoing statement was made in the light of the 
following point made earlier in the opinion: 


‘‘We must approach:the answer to the question {of 
obviousness] without having recourse to the disclosure 
of appellant’s application.”’ 


This case finds support in the earlier decision of the 
same court in re Jones, 149 F.2(d) 501, 32 CCPA (Pat- 
ents) _.... In that case the Court reversed the Patent 
Office where Judge Jackson said: 


“‘'The examiner held that the compounds of the ap- 
plication are closely similar to the compounds of the 
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Henry and Behrend, et al. references, and are identi- 
cal with the latter in primary characteristics. He held 
those reference compounds and the claimed compounds 
to be in the same class, in taat both are|aryl methyl 
thiocyanates, containing the identical | thiocyanate 
radical connected through a methylene (-CH:z-) radi- 
cal to an aryl nucleus. He stated that the difference 
between the benzene nucleus of the benzyl compounds 
and the double condensed ring nuclei of the naph- 
thyl compounds is a secondary matter. * * * 


‘“‘From what has been said we cannot agree with 
the Examiner in holding that the difference between 
the benzene nucleus and the double condensed ring 
nuclei is but a secondary matter. | 

‘‘For the reasons hereinbefore given we hold that 
it involved invention to produce 1-naphythyl methyl 
thiocyanate and 1-naphthyl methyl isothiocyanate, and 
the decision of the Board of Appeals will) be reversed 
as to claims 1, 2 and 3.’’ | 


The Patent Office Board of Appeals also has held that 
the Examiner is under a burden to show how and why 
the invention would have been ‘‘obvious’’ to those having 
ordinary skill in the art. Ea parte Blumenthal, 114 USPQ 
512 (Oct. 30, 1956). | 


The stated position of the examiner in the| Blumenthal 
case was that ‘‘where the compounds are so closely related 
and the use of the compounds are substantially the same, 
no invention resides in the slight difference in struc- 
ture.”’ 


The Board, in reversing the examiner, said: 


‘*We will not sustain the rejection of the appealed 
claims. We do not have here a situation in which 
the claimed compound is a homolog or an isomer 
of the reference compound and in which) a rejection 
of the claimed compound can accordingly be sustained 
on the theory that it is to be expected that members 
of a homologous series, or isomers, will have similar 
properties. In re Hass et al., 31 C.C.P.A. 895, 1944 
C.D. 234, 563 O.G. 576, 141 F.2d 122, 60|/ USPQ 544, 
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In re Norris, 37 C.C.P.A. 876, 1950 C.D. 186, 635 O.G. 
687, 179 F.2d 970, 84 USPQ 458. Here the examiner 
merely asserts that the claimed compound is ‘closely 
related’ to that of Van Mater, and in his answer 
the examiner explains what the difference between the 
compounds is in terms of molecular formulas. The 
examiner has not satisfactorily demonstrated how- 
ever that it would have been obvious to those skilled 
in the art with only the Van Mater patent before 
them, to derive the claimed compound from the teach- 
ings contained in that patent. We are unwilling to 
sustain the rejection of a claim for a novel chemical 
eompound on the ground that such compound is ‘closely 
related’ to a prior art compound, when the examiner 
has not established that the alleged close relationship 
between the compounds is one generally recognized 
by chemists, as for example, the relationship which 
exists between members of a homologous series; and 
when the examiner has otherwise failed to convinc- 
ingly show that those skilled in the art could ob- 
viously have derived the claimed compound from the 
compound shown in the prior art without the exercise 
of invention.’’ 


Thus the established position of the Court of Customs 
and Patent Appeals and the Patent Office itself is that 
there is a burden on the examiner to clearly and convine- 
ingly show ‘‘obviousness’’. It is not sufficient to assume 
that la claimed invention would have been ‘‘obvious’’; the 
examiner must establish such obviousness by facts outside 
the application in which the invention is presented. The 
present case, therefore, should have been decided in favor 
of appellants, if not before the Patent Office, at least before 
the District Court. 


CONCLUSION 


Appellants have shown by uncontradicted proofs which 
were not presented to the Patent Office that the differences 
between applicant’s invention and the prior art are such 
that the subject matter sought to be patented would not 
have been obvious to those having ordinary skill in the 
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aircraft hydraulic fluid art at the time the applicant made 
his invention. 


The presumption of correctness which otherwise at- 
taches to the findings of the Patent Office is not con- 
trolling upon the trial court where fuller evidence is placed 
before the court in a trial de novo. Stradar v. Watson, 
supra. In such case the trial court is free to reach its 
own conclusion on the issue of patentability without hav- 
ing to find or conclude that the Patent Office made a mis- 
take or acted without reasonable basis. 


As pointed out by this court in the recent case of Watson 
v. Bersworth, et al., supra, footnote 2, a showing of con- 
flict or even inconsistency between the Patent Office finding 
and the whole of the evidence before the District Court is 
sufficient to permit the District Court to overrule the Pat- 
ent Office finding. This is particularly so where, as in 
the present case, the Patent Office based its ‘‘finding’’ on 
an assumption of operativeness of the Watson patent 
which, at the trial, was found to be without factual basis. 


| 
The Patent Office, in its holding of unpatentability, was 
in error in stating that invention is not involved in ex- 
perimenting within the limits of the classes of materials 
disclosed by a single reference to determine which combi- 
nation of materials is best as an aircraft hydraulic fluid. 
Appellants do not contend that every ‘‘new and useful’’ 
' chemical composition is patentable (whether or not it is 
‘“accomplished by experiment’’), but “every new and use- 
ful’? chemical composition is patentable if it! also meets 
the test of ‘‘unobviousness’’ prescribed by $103 of the 
Patent Act of 1952 and, as indicated in the Reviser’s Note 
thereto, it is «immaterial whether or not it “resulted from 

long toil and experiment.’’ 


| 

Whereas the applicant in Naamlooze Verootschap, etc. v. 
Coe, 76 U.S. App. D.C. 313, 132 F.2d 573 (1942) employed 
a known bleaching agent in lieu of a bleaching agent dis- 
closed in the prior art, for substantially the same purpose 
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the appellants here are claiming a chemical compound not 
disclosed in the prior art. Moreover, the reference relied 
on in the present case was found to be inoperative for the 
purposes of appellants’ inventions. Thus the present case 
is clearly distinguishable on the facts from the Naamlooze 
ease, supra, on the critical issue of ‘‘obviousness’’. 


Finally, appellants established beyond a reasonable 
doubt that the results obtained, considered in the light 
of the tests of the prior art compositions, were not only 
unobvious but unexpected, as well. Since the invention 
involves chemical compounds and ‘‘analogical reasoning 
is more restricted’’ in that field than in the field of mechan- 
ies, it follows that applicant’s invention could not have 
been ‘‘obvious’’ to those having ordinary skill in the air- 
eraft hydraulic fluid art and therefore the ‘‘unexpected’’ 
properties found in applicant’s composition establish pat- 
entability. 


By the same token, the restrictions placed on analogical 
reasoning in the ‘‘experimental’’ science of chemistry, ac- 
cord credibility to the testing done by appellants’ witnesses 
since such comparative testing does not lend itself to im- 
precision or bias, as implied in the opinion of the trial court. 
The composition suggested by the Board of Appeals 
(dioetyl styryl phosphonate and a polyalkyl methacrylate 
such as Acryloid HF 855) could not, due to its precise 
chemical composition, ‘‘be made operative by slight 
changes within the skill of a competent mechanic, or in 
other words, without inventive genius’’ as in the mechan- 
ical device involved in Bullard v. Coe, supra, If changes 
are made, the composition is no longer that called for by 
the reference. 


When the undisputed facts of the present case are 
viewed in the light of the applicable law, (particularly that 
laid down by this court in Stradar v. Watson, supra, and 
Watson v. Bersworth, supra), there can be no doubt that, 
in equity, appellants are entitled to receive a patent on 
the invention set forth in the claims before the court. 
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Accordingly, appellants pray that the judgment of the 
District Court be reversed and the Defendants be author- 
ized to issue the patent sought. 


Dovenas Ammcearr Company, Inc. 
and Dougias H. Moreton 


By Francis C. Browne 
Counsel for Appellants 


Mean, Browne, Scuuvurr & BEvERDGE 
1050 Munsey Building 
Washington 4, D. C. 
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Rosert C. Watson, CoMMISSIONER OF PaTENTs, 
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INTRODUCTION 


. On August 7, 1959, the District Court entered a 
judgment (J.A. 219), in an action brought by appel- 
lants under 35 U.S.C. 145 (J.A. 209, Finding of Fact 
No. 1), dismissing appellants’ complaint, and appel- 
lants have appealed to this Court. In concurrence 
with the decisions of the Patent Office Examiner (See 
J.A. 165 to 167, and particularly the final paragraph, 
J.A. 166) and the Patent Office Board of Appeals 
(J.A. 182 to 186, particularly the paragraph begin- 
ning on J.A. 185), the District Court specifically ruled 
(J.A. 218, Finding of Fact No. 14) that claims 3, 4, 
5, 7, and 8 of the application, Serial No. 316,325, of 
appellant, Douglas H. Moreton, are unpatentable over 
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the patent to Watson, No. 2,636,862. The application 
is assigned to appellant, Douglas Aircraft Company, 
Ine. 
COUNTER-STATEMENT OF THE CASE 

The appellees subscribe to the opinion of the trial 
court (J.A. 201 to 208) as a counter-statement of the 
case. The salient facts are therein stated with 
completeness and accuracy. 


THE APPLICATION OF APPELLANT MORETON 


Those claims in suit (J.A. 162 and 163) describe a 
composition having two ingredients. From the More- 
ton specification (J.A. 130) it appears that this com- 
position is useful as a hydraulic fluid and particularly 
a hydraulic fluid for aircraft use. According to this 
specification (J.A. 131), such a fluid must have: an 
adequately high viscosity at high temperature, low 
viscosity at low temperature, a low rate of change of 
viscosity with temperature, low pour point (the tem- 
perature at which the fluid will flow), low volatility 
at elevated temperatures of use (so the material will 
not evaporate), lubricity (so it may be used in self- 
lubricated pumps), chemical stability, non-flamma- 
bility, and inertness (to prevent deterioration of 
packings, gaskets, and metal parts). 

According to the disclosure of the Moreton appli- 
cation in suit (J.A. 135, second paragraph) hydraulic 
fluids satisfactory for aircraft hydraulic systems can 
be made “by compounding a relatively major propor- 
tion of dibutyl phenyl phosphonate with a relatively 
minor proportion of an agent effective to increase the 
viscosity index and viscosity at elevated temperatures 
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of the dibutyl phenyl phosphonate, particularly a 
polymerized alkyl methacrylate (poly alkyl methac- 
rylate).”” A ‘‘polymerized’’ alkyl methacrylate is a 
compound formed by joining molecules of the alkyl 
methacrylate together to form a larger molecule, the 
size of which is dependent upon the number of the 
alkyl methacrylate molecules so joined together. The 
term “alkyl methacrylate”, designating the material 
which is polymerized, refers to a series of compounds 
which differ in the number of carbon atoms in the 
alkyl group. [To illustrate, the appellant Moreton 
testified (J.A. 113 to 115) that the term “polymerized 
alkyl methacrylate”’ includes a methacrylate in which 
the alkyl group may have from two to fifteen carbon 
atoms.] According to the Moreton specification (J.A. 
136), the poly alkyl methacrylates which are especially 
suitable for increasing the viscosity index and the 
viscosity at elevated temperatures, are “those result- 
ing from the polymerization of alkyl methacrylates 
in which the alkyl groups have from 2 to 6 carbon 
atoms.” The Moreton specification (J.A, 136) indi- 
cates the molecular weight range for the polymerized 
alkyl methacrylate additive in the following language: 
The molecular size of the polymerized alkyl 
methacrylate should be great enough; to increase 

the viscosity of the dibutyl phenyl phosphonate 

to which added and small enough ‘to be com- 
patible therewith as is generally understood 

with regard to improvement in viscosity index. 

In general the average molecular weight should 

be within 2,000 to 12,000 and the molecular 
weight range from about 1,500 to 14,000. The 

poly alkyl methacrylate should be such and in 


sufficient proportion to increase the viscosity 
‘at elevated temperatures, for example, at 210° 
'F. to at least about 3.0 centistokes, and to in- 
crease the viscosity index, for example, to above 
100, and preferably to above 150. 
The Moreton specification thus recognizes (1) that 
if the alkyl methacrylate is polymerized to form a 
very large molecule having a very large molecular 
weight it may be totally insoluble in the phosphonate 
which is the principal ingredient of the hydraulic 
fluid and (2) that if the alkyl methacrylate is poly- 
merized only to a low molecular weight it may not 
provide an adequate improvement in the viscosity 
when added to the phosphonate. 

Examples 1 and 2 in the Moreton specification (J.A. 
137) show the addition of “poly butyl methacrylate”’ 
and “poly hexyl methacrylate”, respectively, to the 
dibutyl phenyl phosphonate. In the first example the 
poly butyl methacrylate (in which the “alkyl’’ group 
has 4 carbon atoms) has an average molecular weight 
of about 6000 and a range of molecular weights (since 
the polymer is made up of a mixture of molecules of 
different sizes) of about 2,000 to 14,000. In the second 
example the poly hexyl methacrylate (in which the 
“alkyl” group has 6 carbon atoms) has an average 
molecular weight of about 6,500 and a molecular 
weight range of about 2,000 to 14,000. 

Moreton’s original claim 1 (J.A. 139) was directed 
to the combination of dibutyl phenyl phosphonate 
‘cand a sufficient proportion of a poly alkyl meth- 
acrylate to increase the viscosity of the composition 
at elevated temperatures and to increase the viscosity 
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index of the composition.” After the Patent Office 
Examiner (J.A. 143 and 144, particularly final para- 
graph, J.A. 144) had rejected Moreton’s composition 
claims, then claims 1 to 8, as lacking invention over 
the patent to Watson, No. 2,636,862, Moreton amended 
(J.A. 146) his composition claims to limit them to 
dibutyl phenyl phosphonate compositions in which the 
alkyl groups or radicals in the poly alkyl methacry- 
lates have from 4 to 6 carbon atoms and in which 
the polymerized alkyl methacrylates have an aver- 
age molecular weight within the range of 2,000 to 
12,000 and ‘‘a molecular weight range of 1,500 to 
14,000.” The claims on appeal (J.A. 162 and 163) 
are directed to dibutyl phenyl phosphonate compo- 
sitions in which the poly alkyl methacrylates have 
this number of carbon atoms in the alkyl group and 
such molecular weight. Claim 8 on appeal calls for 
the use of a “sufficient proportion” of the poly alkyl 
methacrylate to give a specified viscosity (above 3 
centistokes at 210°F.) and a specified viscosity index 
(above 150). Claims 3, 4, and 5, dependent on claim 
8, are directed to compositions comprising, respec- 
tively, poly butyl methacrylate, poly amyl! methacry- 
Jate (in which the “alkyl” group has 5 carbon atoms), 
and poly hexyl methacrylate. Claim 7, also depend- 
ent on claim 8, calls for 0.2 to 10 percent of the 
poly alkyl methacrylate being present in the 
combination. | 
THE PATENT TO WATSON | 

As indicated, the Patent Office Examiner, the 

Patent Office Board of Appeals and the District Court 


532195—59——2, 
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all ruled that the claims on appeal are unpatentable 
over the patent to Watson, No. 2,636,862, granted on 
April 28, 1953, to the Shell Development Company 
(J.A. 189 to 195) on an application filed June 9, 
1950; see 35 U.S.C. 102(e). 

‘The Watson patent (J.A. 189, column 1, first three 
paragraphs) specifically relates to organic phos- 
phorus-containing hydraulic fluids for aircraft hy- 
draulic apparatus and lists as the requirements for 
such fluids the properties of inertness, resistance to 
oxidation, ‘fluidity over a wide range of temperatures, 
at least as low as about —40° F. to about —60° F., 
low volatility at a temperature at least as high as 
200° F’. or higher and non-flammability.” 

The patentee emphasizes as his principal inventive 
feature the stabilization of the phosphorus-containing 
hydraulic fluids by epoxy compounds and certain 
organic sulfur-containing compounds. Since the ap- 
plication of Moreton does not disclose or claim this 
feature and no showing has been made that its 
elimination would amount to invention, description 
of these materials in any detail is unnecessary. 

The Watson patent (J.A. 189, column 2, begin- 
ning at line 37) lists the types of phosphorus-contain- 
ing compounds which are principal ingredients of this 
patentee’s composition. Included is the reference 
to ‘fa mixed alkyl aryl phosphonate, for example 
an alkyl aromatic phosphonate such as dioctyl styrene 
phosphonate” (J.A. 190, column 3, lines 23 to 25). 

The Watson patent also discloses (J.A. 191, column 
6, lines 17 to 38) that compositions possessing lubri- 
cating properties, especially hydraulic fluids, usually 
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contain viscosity index-improving agents and lists 
several types of compounds which improve the vis- 
cosity-index, ie. prevent large changes of viscosity 
with changes in temperature; see explanation by ap- 
pellants’ witness Seil (J.A. 49 and 50). The patentee 
in the following paragraphs (J.A. 191, column 6, lines 
39 to 61) makes special reference to “polymerized 
methacrylic acid esters” as being suitable as viscosity 
index-improving agents in his compositions and states 
that the “esters to be used should have molecular 
weights from about 5,000 to about 25,000 preferably 
5,000 to 15,000.’ (These molecular weights, the paten- 
tee explains, are the “average’’ figures because poly- 
mers are usually present having a greater or lesser 
degree of polymerization.) 

Aliphatie alcohols used in making the viscosity 
index-improving esters, according to the patent (J.A. 
191, column 6, lines 55 to 61), have “two to fifteen 
carbon atoms”. The patent (7bid., line 62 to end of 
paragraph) gives examples of trademark-named 
polymerized esters which may be used to improve the 
Viscosity index, “Acryloid HF 855” and “Acryloid 
HF 8125.” In the following paragraph (J.A. 192, 
column 7, lines 4 to 11) the amounts of viscosity-index 
improving agent with respect to the total composition 
are given: generally, about 2% to about 10%, prefer- 
ably, between 5% and 10%. Ina table beginning in 
column 10 (J.A. 198) and continued on the following 
page a composition including, as a component, dioctyl 
styryl phosphonate (the third phosphorus-containing 
compound listed at J.A. 194) is given as illustrative 
composition No. 16. This illustrative composition 
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does not include a viscosity index improver; it pre- 
sumably has good viscosity characteristics even with- 
out such an additive. 


SUMMARY OF ARGUMENT 


The claims on appeal, the three tribunals below 
ruled, are unpatentable over the patent to Watson, 
No. 2,636,862 (J.A. 189). That patent discloses mixed 
alkyl aromatic phosphonates, in general, and dioctyl 
styrene phosphonate, in particular, as being suitable 
for hydraulic fluids, and adds that these compositions 
may have their viscosity indices improved by, inter 
alia, polymerized methacrylic acid esters having 2 to 
15 carbon atoms in the alkyl group. The dibutyl 
phenyl phosphonate, specified in the claims on appeal 
(J.A. 162 and 163), falls within the class of mixed 
alkyl aromatic phosphonates disclosed by the Watson 
patent, and the specified polyalkyl methoerylates hav- 
ing 4 to 6 carbon atoms in the alkyl group fall within 
the class of polymerized methacrylic acid esters dis- 
closed by the Watson patent as viscosity index 
improvers. 

“The conclusion of the District Court (J.A. 213) 
that “‘In the absence of unusual and unexpected re- 
sults, no invention resides in determining that specific 
compounds or compositions embraced within a genus 
shown in the prior art have the properties attributed 
to that genus by the prior art” finds support in such 
decisions of this Court as Ethyl Gasoline Corporation 
v. Coe, Commissioner of Patents, 79 U.S. App. D.C. 
301, 147 F. 2d 27, and L. Sonneborn Sons, Inc., .v. 
Coe, Commissioner of Patents, 70 App. D.C. 97, 104 
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F. 2d 230. Appellants have not shown by the com- 
parative tests required by Blanchard, Jr. v. Ooms, 
Commissioner of Patents, 80 U.S. App. D.C. 400, 153 
F. 2d 651, that their composition, containing dibutyl 
phenyl phosphonate, produces unexpected results in 
comparison with a composition containing the spe- 
cific dioctyl styrene phosphonate compound disclosed 
by the Watson patent. That compound is di-normal 
octyl styrene phosphonate, and appellants carried out 
no tests for di-normal octyl styrene phosphonate. The 
appellants displayed neither zeal nor diligence in fol- 
lowing the disclosure of the Watson patent, notwith- 
standing the strict requirements in that respect of 
In re Michalek, 34 CCPA 1124, 162 F. 2d 229, and 
Bullard Co. et al. v. Coe, Commissioner of Patents, 
79 U.S. App. D.C. 369, 147 F. 2d 568. Conformably 
with such requirements and the evidence, the District 
Court found, as a fact, that appellants a shown 
that ‘“‘di-iso-octyl styryl phosphonate” and *<di-2- 
ethylhexyl styryl phosphonate’’ are inoperative as a 
hydraulic fluid, but that they had not shown i inopera- 
tiveness of ‘‘di-normal octyl styrene phosphonate. _ 
For lack of a showing of inoperativeness of ‘‘di- 
normal octyl styrene phosphonate,’’ the | patent to 
Watson is not nullified as a reference aeninat the 
claims on appeal. 

The testimony adduced by appellants ih the Dis- 
trict Court did not suffice in scope and nature to over- 
come the presumption of correctness attaching to the 
action of the Patent Office in refusing a patent for 
lack of invention. The rule applied by the District 
Court to such testimony: that appellants might pre- 
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vail “‘only if, on the entire evidence, the court is left 
with'a definite and firm conviction, based on its sub- 
jective opinion, or judgment, that a mistake has been 
committed by the Patent Office,” is the rule of Abbott 
et al. v. Coe, Commissioner of Patents, T1 App. D.C. 
195, 109 F’. 2d 449. 
ARGUMENT 

Neither of the two tribunals in the Patent Office, 
nor the District Court considered that the claims on 
appeal define an invention over the disclosure of the 
Watson patent. As the Board of Appeals pointed 
out (J.A. 183, second paragraph), and the District 
Court found (J.A. 211, Findings of Fact Nos. 6 and 
7), the Watson patent discloses (J.A. 190, column 3, 
lines 23 to 25) mixed alkyl aromatic phosphonates, 
in general, and dioctyl styrene phosphonate, in par- 
ticular, as being suitable for hydraulic fluids, and 
further states (J.A. 191, column 6, line 17, to column 
7, line 11) that these compositions may have their 
viscosity indices improved by viscosity index im- 
provers, such as polymerized methacrylic acid esters 
having 2 to 15 carbon atoms in the aliphatic alcohol 
group (alkyl group) and average molecular weights 
of about 5,000 to about 25,000, preferably 5,000 to 
15,000. These average molecular weight ranges are 
largely coextensive with the 2,000 to 12,000 average 
molecular weight range of the claims on appeal (J.A. 
162 and 163). The percentage of these viscosity in- 
dex-improving agents disclosed in the Watson patent 
(J.A. 192, column 7, lines 6 to 11) is “about 2% to 
about 10% by weight, preferably between 5% and 
10% by weight,” which range is not substantially or 
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critically different from the “0.2 to 10 per cent” 
range specified in claim 7 on appeal. 

The Examiner (J.A. 166, final sentence), the Board 
of Appeals (J.A. 183, final paragraph), and the Dis- 
trict Court (J.A. 212, Finding of Fact No. 8), all 
held that the dibutyl phenyl phosphonate, of the 
claims on appeal, falls within the class of mixed alkyl 
aromatic (or aryl) phosphonates disclosed by Watson 
and that the poly alkyl methacrylates having 4 to 6 
carbon atoms in the alkyl radical, of those claims, fall 
within the class of polymerized methacrylic acid 
esters disclosed by the Watson patent as viscosity in- 
dex improvers. Appellants’ witness, Seil, stated (J.A. 
44 to 47) that dibutyl phenyl phosphonate is an alkyl 
aromatic phosphonate. The same witness additionally 
stated (J.A. 39) that “The butyl methacrylate is 
typical of the polymerized esters of methacrylic acid 
disclosed, for example, on line 46 of column 6 [of the 
Watson patent].”” (J.A. 191). These relationships 
being established, the following conclusion of the Dis- 
trict Court (J.A. 213, Conclusion of Law No. 1) was 
well justified : 

1. In the absence of unusual and) unexpected 
results, no invention resides in determining that 
specific compounds or compositions embraced 
within a genus shown in the prior art have the 
properties attributed to that genus by the prior 
art. 

In so ruling, the District Court followed ithe lead of 
the Board of Appeals, which had stated 
final sentence) : 
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We are of the opinion that no invention is 
involved in experimenting within the limits of 
the classes of polyalkyl methacrylates and 
mixed alkyl aromatic phosphonates disclosed by 
the reference to determine which combinations 
have the greatest compatibility and exhibit the 
most desirable properties as aircraft hydraulic 
fluids. 

This ruling finds support in the decisions of the pres- 
ent Court in Ethyl Gasoline Corporation v. Coe, 
Commissioner of Patents, 79 U.S. App. D.C. 301, 147 
F. 2d 27, and L. Sonneborn Sons, Inc. v. Coe, Com- 
missioner of Patents, 70 App. D.C. 97, 104 F. 2d 230. 
In the latter decision, this Court made the following 
pertinent statement: 

The substitution of triethanolamine for other 
organic stabilizers in the claimed invention was 
an “obvious adaptation”’ of materials plainly 
foreshadowed by the teachings of the prior art, 
and required for its accomplishment “only 
search or research.”’ 

That statement was made in a case where the patent 
cited as a reference did not issue until after the ap- 
plication in suit had been filed. In the Hthyl Gaso- 
line Corporation case, the selection of particular lead 
alkyls within the general class of lead alkyls which 
was made as the result of experimentation, was held 
not to involve patentable invention. 

Appellants’ position necessarily must be that their 
composition, containing dibutyl phenyl phosphonate, 
produces unexpected results in comparison with a 
composition containing the specific dioctyl styrene 
phosphonate compound disclosed by the Watson 
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patent. Where unexpected superiority over a refer- 
ence patent, which is to say, the production of unusual 
and unexpected results, is relied on by an applicant 
as a basis for patentability both this Court and the 
U.S. Court of Customs and Patent Appeals recognize 
that evidence as to comparative tests between the 
application and reference is a minimum requirement. 
Blanchard, Jr. v. Ooms, Commissioner of Patents, 
80 U.S. App. D.C. 400, 153 F. 2d 651; In re Swentzel, 
42 CCPA 757, 219 F. 2d 216. 

It was appellees’ position below, and remains ap- 
pellees’ position here, that the record does not 
include evidence that a comparison has been made 
between a hydraulic fluid composition containing 
dibutyl phenyl phosphonate and a hydraulie fluid 
composition containing “‘dioctyl styrene phosphonate.’’ 

Appellants adduced evidence in the District Court 
which was intended to show that dioctyl styrene phos- 
phonate, whether used alone or in combination with 
an additive, was too viscous at low temperatures to 
serve as a hydraulic fluid for aircraft. Their wit- 
ness, Christian Seil, who is identified (J.A. 37) as 
Research Director of the Functional Fluids Research 
program of Douglas Aircraft Company, testified as 
to certain viscosity determinations for dibutyl phenyl 
phosphonate, and for di-iso-octyl styryl phosphonate 
and di-2-ethylhexyl styryl phosphonate, each of these 
latter materials being tested alone and with a vis- 
cosity index improving additive. With respect to 
these tests, the District Court made the following 
findings (J.A. 212, Findings of Fact Nos, 9 and 10): 
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9. Plaintiffs demonstrated by laboratory tests 
the apparent effectiveness of a dibutyl phenyl 
phosphonate-polymerized butyl methacrylate 
composition as an aircraft hydraulic fluid. A 
material designated ‘“‘Di Iso Octyl Styryl 
Phosphonate’’ and another material designated 
“Di-2-Ethylhexyl Styryl Phosphonate” were 
shown, by plaintiffs, to have such a high kine- 
matic viscosity at —40° Fahrenheit, 40,000 
centistokes, and 162,000 centistokes, respec- 
tively, that they would not be useful for air- 
eraft hydraulic fluids. When polybutyl 
methacrylate was added to these materials the 
viscosity at —40° Fahrenheit was increased. 
When 5% or [of] a material designated 
“AHF855” or ‘‘Acryloid H¥F855’’ and also 
designated ‘‘Polyoctyl methacrylate’”’ was added 
to the ‘‘Di-2-Ethylhexyl Styryl Phosphonate” 
the viscosity was increased to 178,000 centi- 
stokes (as compared with 209,000 centistokes 
achieved by adding 5% of ‘“‘polybutyl 
methacrylate’’). 

10. Neither the average molecular weight nor 
the range of molecular weights was given for 
any of the “polybutyl methacrylate” materials 
used in plaintiffs’ tests, nor for the material 
variously designated ‘‘HF855’’, ‘‘Acryloid 
HF855”’, and ‘“‘polyoctyl methacrylate”. No 
tests were carried out for a di-normal-octyl 
styrene phosphonate. 

As recited in those findings, appellants made viscosity 
determinations of only two styryl phosphonates, a 
di-iso-octyl styryl phosphonate and a di-2-ethylhexy] 
styryl phosphonate. These are two of the phos- 
phonates in which the alkyl group contains eight 
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carbon atoms. [In the terminology of chemistry they 
are ‘‘isomers.’’] 

On the part of appellants, as the District Court 
found (J.A. 212, Finding of Fact No. 10, final 
sentence) “No tests were carried out for a di-normal- 
octyl styrene phosphonate.” The term “dioctyl sty- 
rene phosphonate,”’ appearing in the Watson patent 
(J.A. 190, column 3, lines 23 and 24), refers to di-n- 
octyl styrene phosphonate (di-normal-octyl styrene 
phosphonate), a compound in which the two (“di’’) 
octyl groups have the normal structure. A “normal’’ 
structure, designated in chemistry by the lower case 
letter “n’’, is an alkyl structure in which the carbon 
atoms appear in a chain without branching. “Octyl” 
(n-octyl), therefore, is shown in chemistry as “CH:- 
CH:CH:CH:CH:CH.CH:CH—” or “CH:( CH:)«CH:.’’ 

Webster’s New International Dictionary of the 
English Language (2nd ed., 1936, 1950, 1954 and 1957 ) 
{which is particularly authoritative as to chemical 
terminology because Austin McDowell Patterson, 
former Editor of Chemical Abstracts, is its Special 
Editor for Chemistry; see page XVIII] defines the 
term “octyl’’ as follows (page 1686 of all four 
printings) : 

Chem. A univalent hydrocarbon radical, Cs 
Hx, of which octane is the hydride; specif., the 

one of normal structure, CH:(CH:)«CH:. 
A reference to the definitions of other alkyl radicals 
in this same dictionary shows that the name of an 
alkyl radical designates specifically the normal strue- 
ture. The definitions of “propyl,” “butyl,” “amyl,”’ 
“hexyl,” “heptyl,’”’ “octyl,” “nonyl,” and “decyl’’ 
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demonstrate that these terms, identifying alkyl rad- 
icals of from three to ten carbon atoms, where used 
specifically, identify the normal form of the com- 
pound. [Methyl and ethyl radicals have no alterna- 
tive forms.] Therefore, in accordance with the lan- 
guage of chemistry—and of common language—it 
would be erroneous to designate a branched chain 
alkyl radical as, say ‘‘butyl” or “‘octyl’’ without par- 
enthetical or other indication of non-normality. 

The convention that the name of an alkyl radical 
when used specifically in the name of a compound 
refers to the normal form of the radical has been 
recognized by the District Court of this Circuit. In 
Eastman Kodak Company v. Coe, Commissioner of 
Patents (D.C., D.C., 1941; Action No. 7608), 51 
USPQ 407, that Court in Finding of Fact No. 5 
found that “N-butyl p-amino phenol’’ means “N-(n- 
primary butyl)-p-aminophenol.” “Butyl’’, therefore, 
was held to mean “n-butyl”. [The capital “N’’ and 
the “primary” in this name refer to the amine 
structure.] 

The convention likewise is recognized in the chart, 
“Plaintiffs’ Exhibit 18’’ (J.A. 187). Appellants press 
that chart (Brief for Appellants, page 21, final para- 
graph) as indicating the viscosity properties of “di- 
butyl phenyl phosphonate.”” By the legend on that 
chart, appellants place “dibutyl phenyl phosphonate”’ 
in the category of “Di n- ALKYL BENZENE PHOS- 
PHONATES.” The appended structural formula for 
the members of this class of compounds shows that 
the two alkyl groups have the normal structure, which 
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is to say, an alkyl structure in which the carbon atoms 
appear in a chain without branching. 

Appellants’ witness Seil recognized (J.A. 45) the 
“normal” convention when, without hesitation, he 
identified two radicals in a structural formula he had 
previously drawn (J.A. 44) as having the “butyl?” 
groups of dibutyl phenyl phosphonate. These groups 
as set out in the testimony (J.A. 45) had the normal 
structure: CH:CH.CH:CH:O. 

A decision of the U.S. Court of Customs and 
Patent Appeals, In re Finley, 36 CCPA 998, 174 F. 
2d 730, illustrates the “normal’’ convention as applied 
to an octyl radical. The court there accepted Finley’s 
statement of the facts that admitted that a reference 
patent, Frey, showed “the salt of octyl salicylate of 
the alkyl salicylates.’’ Finley, who claimed the com- 
pound, “2 ethyl hexyl salicylate,”’ attempted to show 
unexpected results were obtained by substituting a 2 
ethyl hexyl salicylate salt for a n-octyl salicylate salt. 
There is no suggestion in the decision | that “octyl 
salicylate’’ is not “n-octyl salicylate,’ nor was there a 
suggestion that “2 ethyl hexyl salicylate’? and “‘octyl 
salicylate’? are the same material, If “octyl salicy- 
late’’ had been interpreted as meaning ‘2 ethyl hexyl 
salicylate,” there would have been no oceasion for the 
court to consider whether unexpected results were ob- 
tained by using “2 ethyl hexyl salicylate.”? 

In arranging tests of dioctyl styrene phosphonate 
compositions, appellants apparently assumed that 
“dioctyl” in the name “dioctyl styrene phosphonate’? 
referred to any of the forms of an octyl radical and 


theorized that if they could establish that any diocty]l 
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styrene phosphonate was too viscous for use at a low 
temperature (the —40° F. mentioned in the claims on 
appeal) they could assert that “dioctyl styrene phos- 
phonate’’ was inoperative. Thus, appellants’ witness, 
Seil (J.A. 40), was asked, “Does that material [re- 
ferring to di-2-ethylhexyl styryl phosphonate] come 
within the definition of the phrase ‘dioctyl sty- 
ryl—styrene phosphonate’ of the Watson patent, 
2,636,862 ?’’ (emphasis added). 

Appellants’ evidence includes no showing that a 
reasonable attempt was made to properly interpret 
the Watson patent, and supplies no explanation for 
appellants’ choice of styryl phosphonates for ‘‘com- 
parative’’ tests. Seil (J.A. 38) recognized that the 
two different materials he identified as ‘dioctyl styryl 
phosphonate”’ have different viscosities because he re- 
ferred to one of them as “the lowest viscosity dioctyl 
styryl, phosphonate that I had been able to obtain,”’ 
and asserted, “The viscosity at 40 degrees below zero, 
Fahrenheit, of this lowest viscosity dioctyl styryl 
phosphonate was 40,000 centistokes.’’ Seil, when he 
ordered from a “Dr. Wood” of the University of 
Maryland a styryl phosphonate compound for com- 
parative tests (J.A. 39 to 41 and 54), did not (1) 
call on him to use his own judgment in the interpreta- 
tion of the Watson patent, (2) instruct him to pre- 
pare “‘di-normal-octyl styrene phosphonate,” or (3) 
direct him to prepare a di-octyl styrene phosphonate, 
generally identified, having the lowest possible viscos- 
ity. Instead, Seil (J.A. 39, 40, and 48) ordered 
“di-2-ethylhexyl styryl phosphonate.” Yet appel- 
lants’ counsel at trial recognized (J.A. 97) the dis- 
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tinction between “‘one of the dioctyl styrene phospho- 
nates’ and the specific terminology actually used in 
the Watson patent (J.A. 190, column 8, lines 24 and 
25), ‘‘dioctyl styrene phosphonate.” 

However considered, the evidence for appellants 
does not show that their witnesses exercised discrim- 
ination or followed normal terminology in selecting 
the “dioctyl styrene phosphonate” for comparison 
with their particular alkyl aromatic phosphonate. 
Certainly, it would seem, these witnesses displayed 
neither zeal nor diligence in following the disclosure 
of the Watson patent. 

Appellants’ evidence, therefore, calls for such 
rulings as were made by the U.S. Court of Customs 
and Patent Appeals in In re Michalek, 34 CCPA 
1124, 162 F. 2d 229, quoted as follows: 


With respect to the experiments described 
in the affidavits it must be said that in a patent 
it is to be persumed that a process, if used by 
one skilled in the art, will produce the product 
alleged by the patentee and such presumption 
is not overcome by a mere showing that it is 
possible to operate within the disclosure with- 
out obtaining the alleged product. Skilled 
workers would as a matter of course, in our 
opinion, if they do not immediately obtain de- 
sired results, make certain experiments and 
adaptations and we agree with the argument 
of the solicitor that it is not a difficult matter 
to carry out a process in such a fashion that 
it will not be successful and, therefore, the 
failures of experimenters who have no interest 
in succeeding should not be accorded great 
weight, citing Bullard Company et al. v. Coe, 
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147 F. (2d) 568, 64 USPQ 359. Possibly more 
extensive experiments than were made by the 
affiants herein might have produced a different 
result. 


Equally pertinent are the rulings in Bullard Co. et al. 
v. Coe, Commissioner of Patents, 79 U.S. App. D.C. 
369, 147 F'. 2d 568, quoted as follows: 


It is not apparent that the witness wished 
his experiment to succeed. He had been em- 
ployed by appellant company for nine years 
and there is nothing to suggest that he was not 
a loyal employee. We have not the slightest 
doubt of his honesty, but the fact remains that 
an interest in losing the game is a poor qualifi- 
cation for winning it. Theoretically a man 
may ‘‘try,’’ as the witness tried, to achieve a 
result adverse to his own interest, but his effort 
is not likely to be very efficient. His lack of 
success may be evidence, but it would be strange 
to regard it as entirely conclusive evidence, that 
an equally competent man who desired success 
could not have achieved it. 

In order to show that the appealed claims 
are inventive it was necessary for appellants 
to prove that Svenson (1) was not operative 
and (2) could not be made operative by slight 
changes within the skill of a competent me- 
chanic or, in other words, without inventive 
genius. Crown Cork & Seal Co. v. Aluminum 
Stopper Co., 4 Cir., 108 F. 845, 849; Manhattan 
Book Casing Mach. Co. v. E. C. Fuller Co., 
D.C. 274 F. 964, affirmed, 2 Cir., 204 F. 286. 


To escape the dictates of the Michalek and Bullard 
cases, appellants suggest (Brief for Appellants, page 
24), with reference to the ‘‘purposes of appellants’ 
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irivention,”’ that thé District Court “found as a fact 
that the Watson reference was inoperative for such 
purposes.’’ Such is, of course, not the situation. The 
situation is that the District Court found (J.A. 243, 
Finding of Fact No. 12), as a fact, that ‘appellants 
‘“‘have shown that ‘dioctyl styryl phosphonate’ (in two 
of three isomers) is inoperative as a hydraulic fluid. 
They have not shown inoperativeness of still another 
isomer of dioctyl styryl phosphonate.” | In other 
words, the District Court found, as a fact, that appel- 
lants have shown that ‘‘di-iso-octyl styryl phospho- 
nate’’ and ‘‘di-2-ethylhexyl styryl phosphonate”’ are 
inoperative as a hydraulic fluid, but appellants have 
not shown inoperativeness of ‘‘di-normal-octyl styrene 
phosphonate.” | 

Since appellants’ evidence does not show tests of a 
styrene phosphonate compound meeting the specific 
description of the Watson patent the character of the 
poly alkyl methacrylate compound or other additive 
which was used in appellants’ comparative itests is of 
little moment. It is noted, however, that Seil’s depo- 
sition, which describes the viscosity determinations, 
does not specify the molecular weight of the poly butyl 
methacrylate or the methacrylate component of the 
‘‘Aeryloid HF 855.’’ This omission ignores the cir- 
cumstances that: | 

(a) the claims on appeal (J.A. 162 and 163) 
require an average molecular weight of 2,000 
to 12,000, (b) the Watson patent (J.A. 191, 
column 6, lines 49 to 54) calls for an average 
molecular weight of ‘‘preferably | 5,000 to 
15,000,” and (¢) the Moreton application (J.A. 
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136) states that the molecular size of the poly- 
merized alkyl methacrylate “should be great 
enough to increase the viscosity of the dibutyl 
phenyl phosphonate to which added and small 
enough to be compatible therewith as is gen- 
erally understood with regard to improvement 
in viscosity index.” 

The rule of patentability to be applied to the case 
on appeal is, to repeat, stated by the District Court 
(J.A. 213, Conclusion of Law No. 1), as follows: 

In the absence of unusual and unexcepted 
results, no invention resides in determining that 
specific compounds or compositions embraced 
within a genus shown in the prior art have 
the properties attributed to that genus by the 
prior art. 

Had appellants met the indicated test, they would 
have been entitled to a patent. However, they did 
not. In the application on appeal, appellants teach 
that a mixed alkyl aromatic phosphonate (dibutyl 
phenyl phosphonate) with a polyalkyl methacrylate 
can be used as a hydraulic fluid. The teaching of the 
Watson patent is generally the same. Watson does 
specify as a mixed alkyl aromatic phosphonate, di- 
octyl styryl phosphonate, and appellants sought to 
show that in this specification the patent was inopera- 
tive, whereby to nullify the patent as a reference (in 
their brief, page 26, penultimate paragraph, appel- 
lants allege that ‘‘the evidence presented by appellants 
showed lack of ‘obviousness’ from the inoperativeness 
of the reference relied upon by the Patent Office”). 
The appellants’ aim was not achieved. They did not 


prove inoperativeness of the reference patent. They 
did not nullify the patent as a reference. 

On the matter of invention, the chart introduced 
as “‘Plaintiffs’ Exhibit 18” (J.A. 187) is entitled to 
little weight. It does not so much as purport to 
compare the viscosity of dibutyl phenyl phosphonate 
with the viscosity of dioctyl styryl phosphonate, which 
is the comparison invited by the showings of the 
Moreton application and the Watson reference pat- 
ent. Moreover, the tests represented in the chart 
were conducted ex parte, with no opportunity for 
appellees to participate in them and to cross-examine 
on the basis of such participation. Algo, those ex 
parte tests were made by a person or persons inter- 
ested in the outcome of the Moreton ‘application. 
Additionally, the tests were conducted at a tempera- 
ture of —65° F., and not at the significant tempera- 
ture of —40° F., specified in the claims on appeal 
(J.A. 162 and 163). | 

The principle prevailing in suits under 35 U.S.C. 
145 that if there is any rational basis for the action of 
the Patent Office in refusing a patent, its attion should 
be sustained, as set out, for example, in such de- 
cisions as Abbott et al. v. Coe, Commissioner of Pat- 
ents, T1 App. D.C. 195, 109 F. 2d 449; Forward Proc- 
ess Co. v. Coe, Commissioner of Patents, 73 App. D.C. 
100, 116 F. 2d 946, and Radtke Patents Corp. et al. v. 
Coe, Commissioner of Patents, et al. 74 App. D.C. 251, 
122 F. 2d 937, is peculiarly applicable where the re- 
fusal is based on a finding that the claims sought fail 
to define invention, since such a technical question 
is one the Patent Office is well equipped to determine. 
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Radtke Patents Corp. et al. v. Coe, Commissioner of 
Patents, et al., supra. The District Court, in its 
opinion (J.A. 206, first paragraph), recognized the 
rule of the cited precedents that “decisions of the 
Patent Office are accorded a presumption of correct- 
ness.”? The District Court, however, likewise recog- 
nized' that “this presumption may be rebutted by 
competent evidence of sufficient weight.”” The Dis- 
trict Court found fault with the testimony adduced by 
appellants on two scores. That testimony, concerning 
experiments, was directed. (see J.A. 204, final sen- 
tence) to the criticism of the Board of Appeals that 
appellants had not, in the Patent Office, shown what 
effect’ the selected polyalkyl methacrylates recited in 
the claims on appeal (J.A. 162 and 163) “have when 
added to the specific mixed alkyl aromatic phos- 
phonate disclosed by Watson, namely, dioctyl styrene 
phosphonate.” One score on which the District Court 
found fault with the testimony respected its scope. 
As the District Court noted (J.A. 208; J.A. 212, Find- 
ing of Fact No. 10; J.A. 243, Finding of Fact No. 12), 
in sustaining the contention of appellees (See J.A. 
205) that appellants, “in their experiments, failed to 
use the correct compound of dioctyl styrene phos- 
phonate as set forth in Watson,” no tests were carried 
out by appellants for a di-normal-octyl styrene phos- 
phonate, and while appellants had shown that “dioctyl 
styryl phosphate” (in two of three isomers) is 
inoperative as a hydraulic fluid, they had not shown 
inoperativeness of still another isomer of dioctyl styryl 
phosphonate. The other score on which the District 
Court found fault with the testimony respected its 
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nature. As the District Court observed, with the cita- 
tion of Bullard Co. et ai. v. Coe, Commissioner of 
Patents, 79 U.S. App. D.C. 369, 147 F. 2d 568, the 
testimony of the patent applicant, Moreton, and the 
employees of appellant, Douglas Aircraft Company, 
Inc., is to be weighed in the light of such factors as 
interest, bias or relationship to one of the parties 
(J.A. 207; J.A. 214, Conclusion of Law No. 4). To 
the situation thus presented, the District Court applied 
(J.A. 206; J.A. 213, Finding of Fact No. 13) the rule 
that plaintiffs-appellants might prevail “only if, on 
the entire evidence, the court is left with a definite and 
firm conviction, based on its subjective opinion or 
judgment, that a mistake has been committed by the 
Patent Office.” This is the rule of L-O-F Glass 
Fibers Company v. Watson, Commissioner of Patents, 
97 U.S. App. D.C. 69, 228 F. 24 40, cited by the 
District Court (J.A. 206). In the cited case, the rule 
is applied in the review of a decision of the District 
Court. The rule, however, is equally applicable to the 
review of the action of the Patent Office by the Dis- 
trict Court. So much is evident from the following 
statements of the present Court in Abbott et al. v. 
Coe, Commissioner of Patents, 71 App. D.C. 195, 109 

F. 2d 449: 
“‘A mere preponderance of evidence” is not 
enough to justify reversing the Patent Office 
and deciding that an applicant is entitled to a 
patent. Morgan v. Daniels, 153 U.S. 120, 124, 
14 S. Ct. 772, 773, 88 L. Ed. 657. ““While the 
judgment of Patent Office officials is not abso- 
lutely binding on the courts, it is entitled to 
great weight, and is to be overcome by clear 
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proof of mistake.” Robertson v. Cooper, 4 
Cir., 46 F. 2d 766, 768. Oldroyd v. Morgan, 
58 App. D.C. 78, 24 F. 2d 1004; Austin v. Coe, 
63 App. D.C. 94, 69 F. 2d 832. 
Appellants refer (Brief, page 7) to their motion 
to reopen, and, alternatively, for a new trial (J.A. 
220), which was denied by the District Court (J.A. 
243). They do not, however, point to error in such 
denial. Appellees accordingly would seem to be under 
no burden to support the denial. The record certified 
to this Court by the District Court does, however, 
include a paper, dated August 6, 1958, setting forth 
appellees’ opposition to the motion. That paper may 
be taken by this Court as a statement by appellees of 
their continuing position on the motion. 


CONCLUSION 
It is respectfully submitted that appellants failed 


to show that they had made comparative tests of their 
claimed composition with the composition of the refer- 
ence patent to Watson to establish that their com- 
position is productive of unusual and unexpected 
results, that appellants did not overcome the pre- 
sumption of correctness attaching to the action of 
the Patent Office in refusing them a patent, and that 
the judgment of the District Court dismissing their 
complaint should be affirmed. 
Respectfully submitted, 
CiarENcE W. Moose, 
Solicitor, United States Patent Office. 
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| 
APPELLEES’ STATEMENT OF QUESTION FAILS TO 
REACH ISSUES ON APPEAL | 


| 
The appellees’ statement of the question is expressed 
only in terms of the ultimate decision of the District Court 
rather than the circumstances of the case and therefore 
does not comply with Rules 17(b)(1) and 17(e) (1) (b) of 


this Court. | 


Since appellees’ statement does not, in any event, con- 
tradict appellants’ statement of the two questions presented 
and since appellees’ brief neither takes particular excep- 
tion to nor argues those questions, they should be consid-. 
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ered by the Court as properly setting forth the issues to be 
resolved on this appeal. 


| I. No Evidence of Existence of “N-Octyl” Isomer of 
Dioctyl Styryl Phosphonate 


One of the principal points upon which appellees place 
most reliance (Appellees’ Brief, page 9) is the contention 
that the Watson patent, in its use of the term ““dioetyl 
styryl phosphonate’’ (or more properly, ‘‘dioetyl styrene 
phosphonate’’—JA 190, Col. 3, line 24-25) contemplated a 
specific isomeric form thereof (designated by appellees as 
‘‘di-normal octyl styrene phosphonate’’), to the exclusion 
of all others. However, the Watson patent does not specify 
that dioctyl styryl (or styrene) phosphonate exists in iso- 
meric forms and there is no evidence of record that there 
exists a ‘‘di-n-octyl’’ styryl phosphonate as an isomer of 
dioctyl styryl phosphonate. In fact it is apparent from the 
specification of Watson (JA 190, Col. 3, lines 1-47) that 
when Watson intends to refer to an isomeric form of an 
“‘ocetyl’’ radical he uses specific terms, such as **n-oetyl’’ 
or ‘‘2-ethylhexyl’’ (Col. 3, lines 1, 3-4). Where the term 
“octyl”’ or ‘‘di-octyl’’ is used without designation of a 
specific isomer, it is used in the art as a synonym for the 
designation ‘‘2-ethyl hexyl’’, (JA 229-237), and not 
“‘n-oetyl’’, as contended by appellees (without evidence to 
support the contention). Another Watson patent 2,842,497 
(JA 240) further substantiates this point where he speci- 
fies (Col. 4, line 42) that by the term ‘‘Trioctyl phosphates’? 
he means the ‘‘2-ethylhexyl”’ and ‘‘isooctyl’’ isomers. He 
makes no mention of the existence of ‘‘normal octyl’? or 
‘*n-octyl’’ either in theory or in fact. 


II. Isomers and Homologs Not Involved—Appellants’ Com- 
position Is New, Novel and Useful as a Hydraulic Fluid 


This case does not turn upon a showing of patentability 
of one isomer over another or one homolog over another. 
The composition claimed is admittedly novel. (F.F. 8a, 8b, 
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JA 243). The dibutyl phenyl phosphonate component 
claimed by appellants is a separate and distinct chemical 
compound from dioctyl styrene (or styryl) phosphonate, 
disclosed in the Watson reference, It is not a homolog? and 
is not an isomer* of the reference compound. Therefore, 
the cases involving a showing of patentability of one 
isomer over another or one homolog over another are inap- 
plicable at this point. Ha part Blumenthal, 114 USPQ 512 
(Patent Office Board of Appeals, Oct. 30, 1956) citing in re 
Hass et al., 31 CCPA 895, 141 F. (2d) 122 (1944) and in re 
Norris, 37 CCPA 876, 179 F. (2d) 970 (1950). 


III, Isomers Presumed to Have Similar Properties 


The appellees are in the anomalous position of assert- 
ing that one theoretically possible isomer of dioctyl 
styryl phosphonate (namely, a ‘‘di-n-octyl’’ isomer) of the 
Watson patent might be operative as an aircraft hydraulic 
fluid notwithstanding a finding of fact that the two isomers 
which were actually tested by appellants (namely, the 
2-diethyl hexyl and iso-octyl isomers) were inoperative. 
This position is diametrically opposite that uniformly 
taken by the Patent Office in cases where applicants claim 
patentability of one isomer over another or of one homolog 
over another. In such a case, the Patent Office (and the 
courts, as well) take the position that an isomer of a given 
compound is presumed to possess the same general prop- 
erties as the other isomers, in the absence of evidence to 
the contrary. Likewise, it is presumed that compounds in 
a homologous series possess common properties which may 
vary, from one to another, in degree, in the absence of 
evidence to the contrary. 


1The phenyl group makes dibutyl phenyl phosphonate non-homologous with 
dioctyl styrene phosphonate. 


2Dibutyl phenyl phosphonate and dioctyl styryl phosphonate are not 
isomers since, by definition, an isomer of diocty] styryl phosphonate would 
necessarily consist of a dioctyl radical, a styryl radical and a phosphonate 
radical. Dibutyl phenyl and dioctyl styryl, as the very nomenclature indicates, 
are totally different. 
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It is respectfully submitted that if the Patent Office (and 
the courts) are to be consistent, there is a presumption here 
that if the two isomers of dioctyl styryl phosphonate actu- 
ally tested by appellants are inoperative as hydraulic fluids, 
other isomers of that compound, whether theoretical or 
existent, will be PRESUMED TO BE INOPERATIVE ALSO, in the 
absence of evidence to the contrary. If the Patent Office 
had knowledge of any such evidence to the contrary, it was 
the duty of the Patent Office to present it to the trial court. 
Otherwise, it must be presumed, as a matter of law, that 
all isomers of ‘‘dioctyl styryl phosphonate”’ are inoper- 
ative as hydraulic fluids. 


There is not a shred of evidence in the record of this case 
that di-n-octyl styryl phosphonate even exists or that it 
ean be made. Appellees’ entire position regarding di 
(normal-octy1) styryl phosphonate is theoretical and based 
only on presumptions unsubstantiated by any evidence. 
Its supposition is derived solely from a lay definition of 


the abstract term ‘‘octy]’’ and not a definition of the chem- 
ieal compound “ dj-oetyl styryl phosphonate’’. 


IV. Appellants’ Tests Not Subject to “Adjustments 
or Adaptations” 


The reasonableness of appellants’ use of di-2-ethyl hexyl 
styryl phosphonate for one of its two tests to show inoper- 
ativeness of the Watson reference is substantiated by Ex- 
ample 5 of Woodstock patent 2,471,472 (Col. 4, lines 34 
et seq.). This patent clearly shows that 2-ethyl hexanol 
is synonymous with the term “‘oetyl’’ alcohol, and thus the 
term ‘‘dioctyl’”? appearing in the expression ‘‘dioctyl styryl 
phosphonate”’ at line 34, means the ‘‘2-ethyl hexyl’’ isomer. 
The Patent Office has not shown by any evidence of record 
either that Watson’s term meant other than the 2-ethyl 
hexyl isomer or that any other isomer could or should have 
been used by the appellants in making their tests. As a 
matter of fact, appellants also tested and showed that the 
‘isooetyl”’ isomer of “¢dioetyl styryl phosphonate’’ is like- 
wise inoperative. (F.F. 12, JA 243). 
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Thus the evidence of record contradicts the appellees’ 
contention at page 9 of their brief that the compound re- 
ferred to by Watson as ‘‘dioctyl styrene phosphonate’’ has 
the properties which the Patent Office says are attributed 
to it by Watson. In addition, since there is nothing what- 
ever in the record as to the viscosity properties of the 
theoretically possible ‘‘di-n-octyl styryl phosphonate’’ 
isomer referred to by appellees, there is no reasonable basis 
upon which the Patent Office can say that appellants’ inven- 
tion (the two-component dibutyl phenyl phosphonate— 
polyalkyl methacrylate composition) would have been obvi- 
ous to those skilled in the art—particularly where the evi- 
dence established (and the trial court found as a fact) that 
both of the known isomers, namely, di-2-ethyl hexyl and 
di-isooctyl isomers of ‘‘dioctyl styryl phosphonate’’ are 
inoperative and yet appellants’ two-component composi- 
tion is operative. 


V. Appellants Have Sustained Burden of Proof 


In the foregoing respects, appellants have satisfied their 
burden of proof in the trial de novo and upon such 
unrebutted proofs, are entitled to receive the patent sought 
in this action. In other words, if the only basis for refusal 
of a patent is that set forth in appellees’ brief at page 9, 
namely for lack of a showing of inoperativeness of the 
theoretical isomer which appellees call ‘‘di-normal octyl 
styrene phosphonate’’, the basis for refusal has been over- 
come by the evidence in the trial de novo and should be 
set aside. The appellees admit at page 22 of their brief 
that appellants would have been entitled to a patent if 
they had satisfied the Board of Appeals that it had tested 
the ‘‘styrene phosphonate compound meeting the specific 
description of the Watson patent’’. Although this proof 
was not before the Patent Office, it was before the trial 
court in the trial de novo. It is clear, therefore, that 
appellants adduced evidence which was sufficient in scope 
and nature to overcome the presumption of correctness 
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which ordinarily attaches to holdings of the Patent Office 
and to leave the court with a thorough, definite and fair 
conviction, based on its own subjective judgment, that a 
patent should issue to the appellants. 


VI. Appellees and Trial Court Fail to Apply “Obviousness” 
Test of Section 103 of Patent Act of 1952 


Not once throughout the brief of the appellees is the 
criterion of invention under Title 35 USC 103 (the 
‘‘obviousness’’ rule) discussed. This is undoubtedly at- 
tributable to the fact that neither the Board of Appeals 
nor the trial court ever applied to the present case the 
test of invention set forth therein. To the extent that 
appellees insist upon evidence as to comparative tests as 
a minimum requirement to establish unexpected results, 
such burden has been more than fully met in the trial 
de novo. The trial court held that comparative tests were 
made (F.F. 9, JA 212) and it found, as a fact, that the 
reference compound is inoperative as a hydraulic fluid (F.F. 


12, JA 243). In so doing, it gave due consideration to the 
weight and credibility to be accorded the testimony of 
appellants’ witnesses. (JA 207). 


The appellees recognize the cogency of this point at 
pages 20 and 21 of their brief. They recognize that the 
court found that comparative tests were made and, on the 
basis of such tests, the compound disclosed in the reference 
was inoperative in the di-2-ethyl hexyl and di-isooctyl 
isomers (the two isomers which those skilled in the art, 
including Watson, would understand to be comprehended 
by ‘the term ‘‘dioctyl styryl phosphonate’’). The only 
argument advanced by appellees (only by way of its brief 
after trial) is a lay dictionary (Appellees’ Brief, page 15) 
which contains a definition which is inconsistent with ‘‘The 
Condensed Chemical Dictionary’’ published by Reinhold 
Publishing Co. (JA 229) both as to the term ‘‘octyl’’ by 
itself and as to the term ‘‘octyl aleohol’’. (It is in the 
latter context that the term ‘‘dioctyl’’ is used in the ex- 
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pression diocty] styryl phosphonate, as illustrated in 
Example 5 of the Woodstock patent (R. 198, Col. 4, lines 

Appellees have submitted nothing whatever to 
show the meaning of the complete chemical term **dioctyl 
styryl phosphonate”? as distinguished from the theoretical 
term ‘‘octyl’’; and nothing to contradict the clear dis- 
closure of the meaning of the term “‘dioctyl styryl phos- 
phonate’’ in Woodstock patent 2,471,472, (column 4, lines 
35-39). 


On the one hand, the Patent Office claims to be an 
expert agency. On the other hand, it turns its back on 
its own patents and reputable technica] dictionaries, and 
resorts to an unexpurgated lay dictionary in an effort to find 
a reference to support its untenable position. In other 
words, it asks the court to take judicial notice of a lay 
dictionary to contradict the official records of the technical 
agency (the Woodstock patent) and to contradict a reliable 
dictionary in the technical field to which the word pertains. 
(JA 229, 237) 


VII. Inaccuracy in Representation of Facts 


It is clear from the decision of the Court of Customs 
and Patent Appeals in In re Finley, 36 CCPA 998, 174 
F.2(d) 730, that the court found that the Frey patent 
(reference in that case) specifically disclosed n-octy] 
salicylate and Finley tried to establish patentability of the 
2-ethyl hexyl isomer over the n-octy] isomer of that com- 
pound. Moreover, even if the patent was construed as the 
appellees erroneously say it was construed, it is not proof 
of the fact that “‘oetyl’? means “‘n-octyl’? when used by 
Forrest J. Watson in the patent in question here, As 
pointed out hereinbefore, when Watson means the ‘‘nor- 
mal’’ or ‘‘n-’? isomer of anything, he says so (as in the 
case of triocty] phosphates). Moreover, when he uses the 
term “‘octyl’’ without prefix he normally means the ‘¢2-ethyl 
hexyl”’ and ‘‘iso-octy]”” isomers, (JA 240, Col. 4, line 42), 
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VIII. Evidence of Usage of “Octyl” in Trade 


The term ‘‘octyl’’ as used in the trade is normally con- 
strued to mean the 2-ethyl hexyl isomer. (JA 231, 2 ethyl- 
hexanol-octyl alcohol; JA 232, 2-ethylhexyl acetate-octyl 
acetate; JA 233, di-2 ethylhexy] phthalate-dioctyl phthalate; 
JA 234, di-2 ethyl hexyl adipate-dioctyl adipate.) To 
be sure, the structure of octyl alcohol as a compound is 
such that there are 89 theoretically possible isomers (of 
which two-thirds are known) (R. 237). However, to those 
skilled in the art and those in the trade, the term ‘‘octyl’’ 
is usually synonymous with 2-ethyl hexyl, if no other 
designation is given. Appellants moved to reopen the case 
to permit introduction of the foregoing matters to rebut 
the appellees’ lay dictionary citation, but the motion was 
denied. (JA 220). It appears, however, that the court 
based its decision, in part, on the appellees’ erroneous con- 
tention, based on that dictionary, that ‘‘octyl’’ means only 
n-octyl’’. Therein lies a fundamental error. 


IX. Chemical Compound Cannot be “Adjusted or Adapted” 
Like a Machine or Process to Make It Operative 


This case does not turn upon a question of ‘‘making 
adjustments or adaptations” in testing the operability of 
the teaching of the reference. In the case of mechanical 
devices such as those referred to in Bullard v. Coe, 79 App. 
D.C. 369, 147 F. 2(d) 568, or processes such as those re- 
ferred to in In re Michalek, 34 CCPA =; 162 F. 2(d) 229, 
the degree of diligence employed can have a bearing on the 
outcome of the tests. Machines and processes admit of 
adjustment or adaptations but chemical compounds do not. 
Change or modification of the chemical compound changes 
the compound into something different in kind, Where, as 
here, the question is merely one of making a measurement 
of a physical property (viscosity) of a specific chemical 
compound (the purity or identity of which has not been 
challenged) in two of its isomeric forms, there is no room 
left (in fact it is impossible) to ‘‘make certain experiments 
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and adaptations’’ which would produce any other result or 
make an inherently ‘‘inoperative’’? chemical compound 
‘‘operative’”’. The Solicitor for the Patent Office attended 
the taking of depositions and cross-examined the witnesses 
in California and had ample opportunity at the trial to ask 
the witnesses whether or not they could have made ‘‘cer- 
tain experiments and adaptations’’ which would have made 
dioctyl styryl phosphonate operative as a hydraulic fluid. 
The fact of the matter is that by its very nature dioctyl 
styryl phosphonate is inoperative as a hydraulic fluid, as 
found by the trial court. 


The Solicitor didn’t even ask at the depositions or at the 
trial why appellants used the 2-ethyl hexyl and iso-octyl 
isomers for the tests. He didn’t even ask if there were 
any other isomers or if any other isomers were tested. It 
was not until after all the evidence was in and there was 
no opportunity for submission of rebuttal evidence that the 
Solicitor made reference to and relied upon, ‘for the first 
time, in his brief after trial, a lay dictionary for the purpose 
of establishing that according to nomenclature ‘‘normal 
octyl’’ is a theoretical variant of the term ‘‘octyl’’ and that 
therefore di-normal styryl phosphonate should also have 
been tested for operativeness even though he [produced no 
evidence to establish that this chemical even lexists, or in 
fact, can be made. In other words, appellees were expected 
to prove that dioctyl styryl phosphonate in all of its more 
than 89 theoretically possible isomers (JA 237) is inop- 
erative, even though there is no evidence whatever that 
the n-octyl isomer (or any isomers of the chemical com- 
pound dioctyl styryl phosphonate other than ithose tested 
by appellees) ever has been or can be made. Nevertheless, 
the established fact of inoperativeness of the known (and 
tested) isomers creates a presumption that) the others, 
even if known, would also be inoperative. 
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X. Unexpected Results Establish “Unobviousness” Under 
| Section 103 of Patent Act of 1952 


Again appellants point out that nowhere in the decision 
of the trial court or the brief for appellees is the ‘‘obvious- 
ness’? test of invention prescribed under Section 103 of 
the Patent Act of 1952 applied to this case. The appellees 
base their whole case on an assumption (contrary to the 
evidence) that neither of the isomerie forms of dioctyl 
styryl phosphonate tested by appellants was the ‘‘correct’’ 
isomer. Nevertheless the trial court found as a fact that 
the isomers which appellants tested were inoperative, thus 
creating a presumption that any other isomers of that 
compound which might exist or are theoretically possible 
would likewise be inoperative, in the absence of evidence to 
the contrary. Furthermore, appellants’ dibutyl phenyl 
phosphonate composition was found, as a fact, to be opera- 
tive as an aircraft hydraulic fluid and therefore the wnez- 
pected result meets the test of patentability laid down in 
Blanchard, Jr. v. Ooms, 80 App. D.C. 400, 153 F.2(d) 651. 


Appellants respectfully submit that where novelty is 
found, together with unexpected results, the applicant is 
entitled to receive a patent since such unexpected result 
establishes that the claimed invention, as a whole, would 
not have been obvious to those having ordinary skill in the 
hydraulic fluid art. Appellees recognize that if appellants 
meet this test they are entitled to receive a patent (Appel- 
lees’ Brief, Page 22). Appellants respectfully submit that 
the undisputed findings of the trial court substantiate ap- 
pellants’ contention that they have met the test. 


It is the law that the invention is patentable even though 
it possesses no advantage over the prior art if the inven- 
tion is unobvious and is otherwise novel and useful. In re 
Ratti,46CCPA ; F.2(d)  ;123 USPQ 349, 352 (Sept. 
30, 1959). The findings of the trial court establish, as 
appellants contend, that appellants’ composition not only 
possesses advantages over the prior art but also is other- 
wise novel and useful and the invention is unobvious, 
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XI. Species Within Genus Has Unexpected Properties in View 
of Factual Showing of Inoperativeness of Species of That 
Genus Specified in Prior Art 


The appellees (and the trial court) have oversimplified 
Conelusion of Law 1 (JA 213) in the light df the facts of 
the present case. It is unquestionably the law that no in- 
vention resides in discovering that a specific compound (or 
composition) embraced within a genus has the properties 
attributed to that genus by the prior art, in the absence of 
unusual or unexpected results. Appellees, (and the trial 
court) however, overlook two points. | 


1. The mixed alkyl aryl phosphonate) or alkyl aro- 
matic phosphonate genus of the phosphorous-contain- 
ing compounds of the Watson patent does not possess 
the properties which the Patent Office dontends Wat- 
son attributed to that genus. Indeed, even the species 
of that genus (dioctyl styryl phosphonate) which Wat- 
son singled out and upon which the Patent Office re- 
fused to grant a patent to appellees, was found by the 
trial court not to possess the properties| attributed to 
it by the prior art or by the Patent Office. Jt was in- 
operative. 


2. In view of the znoperativeness of the! species which 
the Patent Office (and Watson) singled out of the genus 
of alkyl aromatic phosphonates, namely, \dioctyl styryl 
phosphonate, the effectiveness or operativeness of ap- 
pellants’ claimed dibutyl phenyl phosphonate compo- 
sition is unexpected and therefore meets the test laid 
down in Ethyl Gasoline Corp. v. Coe, 79 App. D.C. 301, 
147 F, 2(d) 27, and L. Sonneborn Sons, Inc. v. Coe, 70 
App. D.C. 97, 104 F. 2(d) 230. | 


In the Ethyl Gasoline case, supra, the prior art attrib- 
uted anti-knock properties to lead alkyls in motor fuels, 
the most commonly used species of the lead alkyls being 
tetraethyl lead. The applicant sought a patent on triethyl- 
methyl lead, diethyl dimethyl lead, ethy]-trimethy] lead and 
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tetramethyl lead. In that case there was no evidence of 
inoperativeness of the genus of lead alkyls or of any species 
within the genus. In fact, as would be expected, the mono, 
di, tri, and tetra methyl substituted leads were found to 
‘‘differ from the prior art only in degree’’. This is differ- 
ent from the present case, where the designated species of 
the prior art (and therefore the genus) were held by the 
trial court to be inoperative and the appellants’ composi- 
tion, on the other hand, was found to be operative. Thus 
there is a difference in kind of result in the present case, 
rather than a mere difference in degree as in the Ethyl 
case. 


Appellants distinguish the present case from L. Sonne- 
born Sons Inc. v. Coe, supra, in two major respects: 


1. In the Sonneborn case, the prior art genus was not 
shown to be inoperative, nor was the species of that genus 
which was relied upon by the Patent Office found to be in- 
operative. In the present case, however, the designated 
species of that genus did not possess the properties attrib- 
uted to it either by Watson or the Patent Office. There- 
fore, it cannot be said that the genus has the properties 
claimed by appellants and, therefore, is no reference 
against the invention claimed in this case. 


2. There was prior art in the Sonneborn case which at- 
tributed to triethanolamine (the claimed material), the 
properties which made it effective as a lubricant additive 
(the claimed purpose). Therefore, the applicant was 
merely claiming the use of triethanolamine in an environ- 
ment in which it had not theretofore been used although 
the compound itself, as well as its properties for the in- 
tended purpose, were well known in the art. In the present 
ease there is no art or reference whatever that refers to 
dibutyl phenyl phosphonate, as a compound, much less is 
there anything to suggest that appellants’ dibutyl phenyl 
phosphonate has the necessary properties for use as a 
hydraulic fluid. Contrariwise, testing of the genus of alkyl 
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aromatic phosphonates as illustrated by the species thereof 
designated in the Watson patent would suggest ioper- 
ativeness of the designated class or genus of phosphonates 
for the purposes of appellants’ invention. Having dis- 
posed of the single reference relied upon by the Patent 
Office, there is nowhere for those skilled in the art to turn 
but to appellants’ disclosure for the invention claimed 
herein. 


The test of invention applied by the Court in the Sonne- 
born case, moreover, is no longer the test called for under 
Section 103 of the Patent Act of 1952. The new act pro- 
vides that invention shall not be negatived by the manner 
in which it was made. Appellants respectfully submit that, 
regardless of how the present invention was made, the in- 
vention, as a whole, would not have been obvious to those 
skilled in the hydraulic fluid art in view of the inoperative- 
ness of the Watson patent as a reference. 


| 
XII. Appellants Exceed Burden of Proof 


In conclusion, appellants respectfully submit that the 
proofs in the present case not only meet, but exceed the 
tests of invention thus far laid down by the statute and the 
courts. The appellants have also more than met their bur- 
den of showing that, on the evidence as a whole, they are 
entitled to receive a patent. Even if appellants had the 
burden of establishing patentability over homologs of 
dibutyl phenyl phosphonate, namely, dipropyl-, diamyl-, 
dihexyl-, or diheptyl phenyl phosphonates,| such burden 
would have been fulfilled by the showing of wnobviousness 
and unexpected result illustrated by the chart Plaintiffs’ 
Exhibit 18 (JA 187). According to that chart, it would be 
expected that the dibutyl (C1) member of the dialkyl phenyl 
phosphonates would have a kinematic viscosity of about 
2600 centistokes at —65° F. However, the fact is that it 
has an even lower viscosity (about 1900 centistokes) at 


8 This temperature is 20° lower than that called for by the claims and is, 
therefore, a more stringent test than is required by the terms of the claims. 
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that temperature than the adjacent homologues of the 
group, the dipropyl (Cs) and diamyl (Cs) phenyl phos- 
phonates. Moreover, the Cs to Cs members, as a group, 
differ! markedly in their viscosities at —65° F. from the 
Cz member. 


XIII. Test Is Not Whether Patent Office “Made a Mistake” But 
Whether Patent Should Issue in Light of New Evidence 


Thus appellees have sustained their burden in every re- 
spect. Had the trial court undertaken to exercise its own 
independent judgment on the fuller information and evi- 
dence! before it in accordance with Stradar v. Watson, 
supra, instead of merely considering whether or not the 
Patent Office ‘‘committed a mistake’’ on the evidence be- 
fore the Board of Appeals, it is believed that the court 
would have been left with a definite and firm conviction by 
the thorough and convincing evidence adduced in the trial 
de novo, that appellants should be granted a patent. Such 
action is requested of the Court of Appeals in its review 
of this case. 


SUMMARY 


The trial court, in essence, failed to adjudicate the issue 
of patentability under Section 103 of the Patent Act of 
1952 on the basis of the entire, more complete evidence 
before it. Instead, it decided the case on the question of 
whether ‘‘a mistake was committed by the Patent Office’’ 
(JA 208). Thus the court ignored its own precedents 
laid down in Evans v. Watson, 142 F. Supp. 225 (1956) 
and Young v. Watson, 168 F. Supp. 856 (1958) as well as 
the controlling decision of the Court of Appeals in Stradar 
v. Watson, 100 App. D. C. 289; 244 F. 2(d) 737 (1957). 


Had the court applied the established law of Section 
103 of the Patent Act of 1952 to the undisputed facts 
which were before it (which were indicated by the Patent 
Office! as dispositive of the issue of patentability, i.e., 
inoperativeness of dioctyl styryl phosphonate of the 
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Watson patent and unobviousness of the effectiveness of 
dibutyl phenyl phosphonate in appellants’ invention), it 
would have been compelled to reach a conclusion, on the 
basis of that law, as applied to these fuller facts, that 
plaintiffs were entitled to receive a patent. 


Accordingly, appellants pray that the decision of the 
court below be reversed and directions given to enter judg- 
ment for plaintiffs and authorizing the Commissioner of 
Patents to issue the patent sought by appellants. 


Doveias Arrcrarr Company, Inc. 
and Doveuas H. Moreton 


By Francis C. Browne 
Counsel for Appellants 
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(Filed April 12, 1957) 
Civil Action No. 905-57 


IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


‘Doveias Arrcrart Company, Inc., 3000 Ocean Park 
Boulevard, Santa Monica, California, 


and 


: Dovetas H. Moreton, 560 Marquette Street, Pacific 
Palisades, Los Angeles County, California, Plaintiffs 


v. 
Srvcuar WEEKs, Secretary of Commerce, 
and 


Rosert C. Watson, Commissioner of Patents, Defendants. 


Complaint to Authorize Issuance of Patent 


1. This action arises under Title 35, United States Code, 
(c. 950, sec. 1, 66 Stat. 792) and the provisos set forth in 
Sections 4 and 5 of the Act July 19, 1952, c. 950, 66 Stat. 
815, and is brought pursuant to 35 U.S.C. 145. 


2. This court has jurisdiction under the Judicial Code, 
Title 28, United States Code, Section 1338; the Patent Act 
of 1952, Title 35, United States Code, Section 145, and the 
proviso set forth in Sections 4 and 5 of the Act July 19, 
1952, e. 950, 66 Stat. 815. 


3. Plaintiff, Douglas H. Moreton, duly filed in the United 
States Patent Office, on October 22, 1952, an application 
for patent, Serial No. 316,325, for Phosphonate Ester 
Hydraulic Fluid. A copy of said application and of the 
files of the Patent Office relating thereto are hereby 
proffered. 
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4. Plaintiff, Douglas Aircraft Co. Inc., is, by assignment 
from plaintiff Douglas H. Moreton, the owner of the entire 
right, title and interest in and to the application set forth 
in Paragraph 3 of this complaint and is owner of the entire 
right, title and interest in and to the invention disclosed 
and/or claimed in said application. 


5. Defendant, Sinclair Weeks, in his official capacity, is 
a resident of the District of Columbia and is sued in his 
official capacity as Secretary of Commerce of the United 
States of America. 


6. Defendant, Robert C. Watson, in his official capacity, 
is a resident of the District of Columbia and is sued in his 
official capacity as The Commissioner of Patents of the 
United States of America. 


7. Defendant Weeks and Defendant Watson, under the 
direction of the Defendant Weeks, have refused to issue to 
plaintiffs a patent on application serial No. 316,325, filed 


October 22, 1952, for Phosphonate Ester Hydraulic Fluid, 
containing claims 3, 4, 5, 7 and S of said application for 
reasons set forth in the decision rendered by the Board of 
Appeals on February 13, 1957. 


8. Plaintiffs have complied with the provisions of the 
Patent Act of 1952 including Chapter 11 thereof and the 
Rules of Practice applicable thereto and are entitled to 
receive a patent under Chapter 10 of said Act since the 
invention was not known or used by others in this country, 
or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the 
applicant for patent, and the invention was not patented 
or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more 
than one year prior to the date of the application for patent 
in the United States, and they have not abandoned the 
invention, and the invention was not first patented or 
caused to be patented by the applicant or his legal repre- 
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sentatives or assigns in any foreign country prior to the 
date of the application for patent in this country on an 
application filed more than twelve monthes before the filing 
of the application in the United States, and the invention 
was not described in a patent granted on an application 
for patent by another filed in the United States before the 
invention thereof by the applicant for patent, and plaintiff 
Moreton did, himself, invent the subject matter sought to 
be patented, and the invention was not made, before the 
applicant’s invention thereof, in this country by another 
who had not abandoned, suppressed, or concealed it, and 
the difference between the subject matter sought to be 
patented and the prior art are such that the subject matter 
as a whole would not have been obvious at the time the 
invention was made to a person having ordinary skill in 
the art to which said subject matter pertains. 


9. Defendant Weeks and Defendant Watson, under the 
direction of Defendant Weeks, have wrongfully refused to 


issue to plaintiffs a patent on the invention described and 
claimed in the aforesaid application solely on the basis of 
one prior art reference, which reference fails to anticipate, 
teach and/or disclose the invention of Plaintiffs as defined 
in claims 3, 4, 5, 7 and 8 of said application. 


10. Plaintiffs have taken no appeal to the United States 
Court of Customs and Patent Appeals from the decision 
of the Board of Appeals of the United States Patent Office 
involving the application set forth in Paragraph 3 of this 
complaint. 


11. Plaintiffs allege that they are lawfully entitled to 
receive a patent on application Serial No. 316,325 filed 
October 22, 1952, for Phosphonate Ester Hydraulic Fluid, 
containing claims 3, 4, 5, 7 and 8, and the Defendants Weeks 
and! Watson wrongfully, and without reasonable basis, re- 
fused to issue to Plaintiffs a patent containing said claims. 
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PRAYERS 
Plaintiffs, therefor, pray that: 


A. Defendants be authorized to issue to Plaintiffs, on 
application Serial No. 316,325 filed October 22, 1952, a 
patent containing claims 3, 4, 5, 7 and 8. 


B. Plaintiffs be granted such other or further relief as 
the Court may deem just. 


Doveuas Aircrarr Compayy, Inc. 
and 
Dovueias H. Moreron 


By s/ Francis C. Browne 
Francis C. Browne 


s/ Wiuu1am EK. Sonvvzzn, J R. 
William E. Schuyler, Jr. 


s/ AnpREw B. BEvERIDGE | 
Andrew B. Beveridge | 


All of 


1050 Munsey Buildin; 
Washington 4, D. C. | 
Metropolitan 8-6181 


Attorneys for Plaintiffs. 
Of Counsel for Plaintiffs: | 


Merap, Browne, ScCHULYER & 
BeEveRIpGE, and GreraLp H. Peterson 
1050 Munsey Building, 
Washington 4, D. C. 


(Filed June 4, 1957) 
Answer to the Complaint 


To the Honorable the Judges of the United States District 
Court for the District of Columbia: | 


1. The defendants admit that this action arises under 
Title 35, United States Code, (c. 950, sec. 1, 66 Stat. 792) 
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and is brought pursuant to 35 U. S. C. 145. They deny, 
however, that this action arises under the provisos set forth 
in Section 4 and 5 of the Act of July 19, 1952, ¢. 950, 66 
Stat. 815. 


2. The defendants admit that this Court has jurisdiction 
under the Patent Act of 1952, Title 35, United States Code, 
Section 145. They deny, however, that this Court has 
jurisdiction under the Judicial Code, Title 28, United States 
Code, Section 1338 and the proviso set forth in Sections 4 
and 5 of the Act of July 19, 1952, ¢. 950, 66 Stat. S15. 


3. The defendants admit the allegations of paragraph 3 
of the complaint. 


4. The defendants assert that they are without knowledge 
or information sufficient to form a belief as to the truth 
of the allegations of paragraph 4 of the complaint. 


5, 6. The defendants admit the allegations of paragraphs 
5 and 6 of the complaint. 


7.. The defendants admit that Defendant Watson has re- 
fused to issue to plaintiff, Douglas H. Moreton, a patent 
on application Serial No. 316,325, filed October 22, 1952, 
for Phosphonate Ester Hydraulic Fluid, containing claims 
3, 4,5, 7, and 8 of said application for the reasons set forth 
in the decision rendered by the Board of Appeals on Feb- 
ruary 13, 1957. The defendants deny that such refusal was 
under the direction of the Defendant Weeks. They also 
deny that Defendant Weeks so refused to issue such a 
patent to plaintiff, Douglas H. Moreton. They additionally 
deny that they have refused to issue such a patent to 
plaintiff, Douglas Aircraft Company, Ine. 


8. The defendants deny that plaintiffs have complied 
with the provisions of the Patent Act of 1952 including 
Chapter 11 thereof and the Rules of Practice applicable 
thereto and are entitled to receive a patent under Chapter 
10 of said Act. They also deny that the phosphonate ester 
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hydraulic fluid described and claimed in the application for 
patent of plaintiff, Douglas H. Moreton, Serial No. 316,325, 
was not known or used by others in this country before the 
invention thereof by the applicant for patent, was not 
described in a patent granted on an application for patent 
by another filed in the United States before the invention 
thereof by the applicant for patent, and was not made, 
before the applicant’s invention thereof, in this country 
by another who had not abandoned, suppressed, or con- 
cealed it. The defendants further deny that the differences 
between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would 
not have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said 
subject matter pertains. The defendants assert that they 
are without knowledge or information sufficient to form a 
belief as to the truth of the remaining allegations of para- 
graphs 8 of the complaint. 


9. The defendants deny the allegations of paragraph 
9 of the complaint. 


10. The defendants admit the allegations of paragraph 
10 of the complaint. 


11. The defendants deny the allegations of paragraph 
11 of the complaint. 


FurTHER ANSWERING, the defendants assert that the plain- 
tiffs are not entitled to a patent containing any of claims 
3, 4, 5, 7, and 8 of the application involved in this civil 
action, for the reasons given and in view of the reference 
cited in the Examiner’s answer and the decision of the 
Board of Appeals in that application. Profert of copies 
of the said answer, decision, and reference is hereby made. 


Respectfully submitted 


s/ C. W. Moors | 
Solicitor, U. 8. Patent Office 
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Depositions of Carl W. Chambers, Christian A Seil, Charles 
| Wesley Galloway and William Harold Conron 

taken by plaintiffs, on August 21, 1958, 10:00 a.m., at 3000 

Ocean Park Boulevard, Santa Monica, California, before 

Harry L. Tryer, a Notary Public of Los Angeles County, 

California, pursuant to attached notice. 


Appearances : 


Méad, Browne, Schuyler & Beveridge,Francis C. Browne, 
Gerald H. Peterson, by Francis C. Browne, Esq., for 
plaintiffs; Clarence W. Moore, Esq., for defendants. 


oe Mr. Browne: Mr. Reporter, I hand you a copy 

of the notice of taking deposition. And in addition 
to the witness named therein, Mr. Chambers, we will also 
eall Mr. Chris Seil and Mr. Wesley Galloway, all of whom 
are employees of the Douglas Aircraft Company. 


Let’s take care of some of the formalities. There is 
no objection to the use of soft copies in lieu of certified 
copies? 

Mr. Moore: Oh, sure; no objection to the use of soft 
copies in lieu of certified copies of patents. 

Mr. Browne: And photo reproductions of physical ex- 
hibits, subject to correction if error should appear, and 
subject to the right of counsel to inspect the originals at 
all times? 

Mr. Moore: Well, will the originals be introduced 
finally? 

Mr. Browne: We will be glad to produce them, bring 
to court the originals, and we will use copies for the pur- 
poses of argument or briefs or whatever else may be 
necessary. 

Mr. Moore: That will be satisfactory. 

Mr. Browne: During the course of this testimony we 
will be taking some motion pictures and still pictures of 
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the apparatus set up to establish some of the facts. Would 

you be willing to stipulate that we may use the photo- 
graphic films to exhibit to the court, again subject to 

3 your right to object on any grounds, immateriality, 
irrelevancy and so forth? 

Mr. Moore: Suppose I reserve my opinion as to that 
until I see the films. 

Mr. Browne: Yes. I wanted you to know in advance that 
we contemplated taking such films and we will reserve the 
stipulation on that until that time. 

And, finally, are you willing to stipulate, subject to the 
witness being willing to do so, to the waiving of the read- 
ing over and signature of the depositions by the witnesses? 

Mr. Moore: Doesn’t the witness want to check it? 

Mr. Browne: That’s why I say subject to the witness’ 
desire to check. It may be difficult to get the signature of 
the witness, the reporter coming from the City of Los 
Angeles out to Santa Monica. It would be simpler if the 
witness could waive his signature. We normally allow 
the witness to read his deposition over and any corrections, 
they could be made, of course. 

Mr. Moore: I prefer to have the witness read his deposi- 
tion. And if there is any matter of formal corrections, 
we can get together on that without much difficulty, I am 
sure. 

Mr. Browne: All right. Would you waive the signature 
of the witness before the notary or do you want the sig- 

nature before the notary also? 
4 Mr. Moore: Let the witness sign before the notary. 
Mr. Browne: All right. Let’s see. I don’t know 
of any other formalities. 
Would you please swear the witness. 


Deposition 
Carl W. Chambers, 


produced as a witness on behalf of the plaintiff, being 
first duly sworn, was examined and testified as follows: 
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Direct Examination 
By Mr. Browne: 


Q. Would you please state your name and residence 
address. A. Carl W. Chambers, 514 Marquette Street, 
Pacific Palisades, California. 

Q. By whom are you employed? A. Douglas Aircraft 
Company, Santa Monica, California. 

Q. How long have you been employed by Douglas? A. 
Approximately twenty-three years. 

Q. What is present position? A. Chief of the Hydro- 
mechanical Section in the Aircraft Engineering Depart- 
ment. 

Q. How long have you held that position? A. I will have 
to refer to a piece of paper for dates here, if I may. My 

present position has been held since 1957. 
5 Q. What position did you hold prior to that? 
A. From 1947 to 1957, Chief of the Hydraulic Sec- 
tion, in charge of landing gear design for aircraft and 
missiles. 

Q. ‘Now would you describe, briefly, the nature of your 
duties over the past ten or eleven years. A. It has been 
supervising design of hydraulic systems, landing gear 
systems. And, of course, the earlier part, up to 57, in- 
eluded both the aircraft and the missile work that was done 
by Douglas. Since ’57 it has included all. So in addition 
to what I just mentioned, armament and support equipment, 
which is the type of extra equipment that is used to sup- 
port an aircraft on the ground, such as test stands and 
loading equipment and all that sort of thing, that have 
to go to support the functioning, refueling and that sort 
of thing. 

Q. Are you a college graduate? A. No, I don’t have 
a degree. 

Q.' What committees or organizations are you a member 
of, having to do with hydraulic systems? A. I would like to 
mention before that that I have—in regard to the college 
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business, I have the equivalent of a college degree in time 
but didn’t come out with a degree. 

Q. I see. You have attended college, in other words? 
A. Yes. 

Q. What college? A. Pasadena City College, then 

6 a private school, it was known as Western College 

of Aeronautics, then took miscellaneous extension 
courses between 1935 and 1950. 

Q. Are you now a member of any societies or organiza- 
tions or committees thereof having to do with hydraulic 
systems? A. Yes, I am a member of S.A.E.—that is the 
Society of Automotive Engineers—Technical Committee, 
which is known as Committee A-6. This is a working com- 
mittee which aids the Air Force in preparing hydraulic 
system requirments for aircraft and missiles and aids them 
in preparing procurement specifications for various com- 
ponents of the systems. 

Q. Then for how long a period of time have you been 
working with aircraft hydraulic equipment? A. Well, let’s 
see, now. Started in hydraulic landing gear work in 1936 
at Douglas and I have been associated with it ever since, 
either as a designer myself—finally working on up to 
supervising design. 

Q. Did your work, with the knowledge of the hydraulic 
system of the landing gear, enable you to learn about the 
hydraulic system of aircraft as a whole? A. Well, I was 
responsible for the aircraft system as a whole, the concept 
and design of it completely. 

Q. Oh, I see. A. I start with a blank piece of paper, in 

other words, and go from there. 
7 Q. So that you experience and work has not been 

limited to hydraulic landing gear, but has been ex- 
tended to the entire system? A. The complete system, 
yes. The landing gear merely is just a part of the work 
and is the group—has been known as the Hydraulic and 
Landing Gear Group, that do all of the hydraulic and land- 
ing gear work for the aircraft. 
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Q. Now would you tell us generally what the hydraulic 
system of an aircraft is, what it does, something about 
where it is located in the aircraft and some of the ambient 
conditions that are encountered in the use of those systems. 
A. Well, I might explain briefly that the hydraulic system 
in an aircraft is one of its—its muscle system, actually. The 
electrical systems are used more for communication, that 
sort of thing, but where it requires a lot of power to move 
something, why, it is done essentially hydraulically. This 
means you have a power system to start with, which con- 
sists of simply a reservoir and pumps and appropriate 
piping. 

Now, you have, you might say, a power system or main 
pressure source to use. From there it is valved in various 
ways, through piping, to its various functions, such as 
raising, lowering landing gear, applying brakes, lowering 
the wing flaps, operating powered flight controls, the rud- 
der, aileron and elevator. These are each more or less 

separate circuits and are supplied from the main 
8 pressure or power system through appropriate pip- 
ing and valving. 

Now, this is an over-simplified picture, this word pic- 
ture. I would like to show a schematic drawing of one of 
our aircraft, one of the simpler ones in the past. This page 
here is a schematic of the DC-4 hydraulic system. 

Mr. Browne: I will ask the reporter to mark the dia- 
gram as Plaintiffs’ Exhibit 1 for identification, it being 
understood that both sides of the exhibit are to be intro- 
duced into evidence. 


(The said document was marked by the Notary Public as 
Plaintiffs’ Exhibit 1 for identification and the same is 
transmitted herewith). 


Mr. Moore: Do you have a copy for me? 

Mr. Browne: We will have a copy. Let Mr. Moore 
have a look at this one first. We will get a copy for you. 

The Witness: May I point out— 
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Mr. Browne: Just as soon as Mr. Moore has had a 
chance to look at the exhibit. And if you want to stand 
alongside the witness as he describes the thing and points 
out anything, be glad to have you. 

Mr. Moore: Wouldn’t another copy be available right 
here? 

Mr. Browne: Is there another copy of that handy, do 
you know? 

The Witness: No, there is not. 

Mr. Browne: See, this comes out of the DC-4 
Maintenance Manual. 
Mr. Moore: 0.K. Go ahead. 

The Witness: Can you see here? 

Mr. Moore: If ¥ need to, I will come and look over your 
shoulder. Mr. Chambers. 

Mr. Browne: Just have a seat. Relax. 

Q. Now would you, by reference to Plaintiffs’ Exhibit 1, 
and indicating which side of the sheet you are talking 
about, describe the hydraulic system of the DC-4, without 
getting into too much detail. A. This is a sheet from DC- 
4 Maintenance Manual, Volume III, page 6, Revised Novem- 
ber 1, 1947. This is the official manual that the company 
issues for maintenance of the aircraft. 

Q. Let me inject this question: Is DC-4 aircraft in com- 
mercial use at the present time? A. Yes. 

Q. Now will you— A. You want me to just describe 
this in more detail? 

Q. Just describe it in general, starting from the power 
source on your reservoir and extending out to the ex- 
tremities of certain of the major parts of the system. A. 
You can readily see by this schematic that the brief word 
picture that I gave you of a hydraulic system—it is a bit 
more complex, due to a lot of complications that arise 

in the demands the system has to meet. The reser- 
10 voir in this particular aircraft is located in the cen- 

tral portion of the fuselage, where the wing inter- 
sects the fuselage. Also the main pressure manifold is 
located there. From the reservoir— 
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Q: Where does that appear on the sheet, the reservoir? 
A. The left—to the extreme left in the center of the sheet 
(indicating). 

Q. Where the word ‘‘Reservoir’’ and the arrow points? 
A. Yes, the reservoir is indicated and an arrow points to 
it. The manifold—main pressure manifold is located near 
the center of the sheet and also has the wording ‘‘Mani- 
fold’? and an arrow pointing to it. This diagram is sche- 
matic in nature, it does not show the lengths of lines or 
the relative locations of the units as they actually are in 
the aircraft. There are lines running from the reservoir 
to supply the two hydraulic pumps which are shown in this 
diagram in the lower left-hand corner. These two hy- 
draulic pumps are located on the two inboard engines of 
the aircraft. The supply line from the reservoir feeds 
them with the necessary supply fluid. The reservoir has to 
be pressurized in order to supply fluid at higher altitudes. 

Q. What is the purpose of those pumps in the inboard 
engines? A. The pumps are driven by the inboard engines 
and create the flow of fluid and pressure to actuate the hy- 

draulic system. Lines from these pumps carry this 
11 fluid, under pressure, to the main pressure manifold. 

From there the system branches out into its various 
actuating circuits. These circuits are controlled as to their 
function by appropriate valves. 

Now do you want me to describe each and every system 
on this? 

Q. If you would more or less indicate the sequence into 
which these different components come into play as a plane 
is on the ground, taxiing out to the runway, take-off, flying 
conditions, preparing to land and ultimate landing, that 
might be the best way to convey the impression as to how 
these different things come into play successively or simul- 
taneously, as the case may be. <A. All right. As an air- 
plane is sitting on the ground the landing gear valve would 
be to the extended position, which would be holding pres- 
sure on the landing gear actuating struts, holding the 
landing gear in the down and locked position. 
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Q. The landing gear is located where on that chart? A. 
The landing gear actuating struts are located at the top 
center of the chart. The wing flaps would be in the up 
position normally. The valve would be in the up position, 
supplying pressure to the wing flap cylinders or actuating 
struts to hold the wing flaps in the up position. The wing 
flap cylinders are shown slightly left of center in the 

bottom of this chart. The cowl flaps would be in 
12 the closed position. The cowl flap cylinders are 

shown on the upper right-hand corner of this chart. 
They are the controlling elements to control the actual 
engine temperature, a flow of air through the air-cooled 
engines on this airplane. The valves, of course, are appro- 
priately turned to the closed position, which would supply 
pressure to the cowl flap cylinders or actuating struts hold- 
ing the cowl flaps closed. 

The brake system would be in the brake park position, 
which would mean that—I might explain where this is in 
the diagram first. The brake system is shown in the ex- 
treme right-hand lower corner of the diagram. Through a 
modulating type of valve pressure is supplied through 
lines to the brakes. The valve is held in a parked position 
by an appropirate lever which maintains pressure on the 
brakes necessary to keep the aircraft from rolling. 

As you prepare for take-off the cowl flap struts would be 
put in a trail position, allowing the cowl flaps to be par- 
tially open for engine cooling. The flap control lever would 
would be put to a full down position, allowing pressure to 
enter the wing flap cylinders, putting the wing flaps to— 
wait a minute. Did I say ‘‘full down’’? | 

Q. ‘‘Full down position.’? A. I shouldn’t have said it. 
It would be take-off position, which is roughly half-way 

down. Under those conditions the hydraulic valve 
13 will hold pressure on both sides of the | cylinders, 
holding the wing flaps in a take-off or partly down 
position. Assuming the engines were started and ready 
for take-off, parking brakes would be released and the 
machine would accelerate to take-off speed. 
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Q. Pausing there for a moment, would you tell us the 
ranges of temperature conditions that the aircraft might 
be under? A. For this particular aircraft? 

Q. At this point for this particular aircraft. A. This 
poses a slight problem, because it depends upon where 
you are going to operate this aircraft. 

Q. That is what I wanted to bring out. What are the 
ground temperature conditions under which this type of 
aircraft normally operates commercially? A. Well, this 
aircraft has operated and is still operating, as far as that 
is concerned, down to ground temperatures as low as 
minus 65 degrees, and there must be some cases lower, but 
I do know they are into that temperature at times in the 
northern part of the American continent. 

Q. What would be the high temperature that they would 
be apt to encounter? A. The high temperatures that the 
fluid will encounter, you mean, in ambient air? 

Q. Ground temperature when they are ready for take- 
off. A. There whatever you can get any place on this 

earth. They will, ground temperatures—now, I 
14 don’t have the actual numbers as far as ground 
temperature— 

Q. What would it be here at Santa Monica, for example? 
A. It doesn’t get very hot at Santa Monica, but out in the 
desert regions, why, it can get up to 120 or 125 degrees. I 
believe the record is of 140 some place in the Near East, 
ground temperature. 

Q. Continental United States in the summer, what would 
you normally expect, just as a rough estimate? A. Maxi- 
mum? 

Q. No, just as a rough estimate of the mean temperature, 
mean ground temperature that you would find in the United 
States in the summer months. <A. Well, this is a little— 

Q. It is a broad country, I realize. A. This is more a 
meteorological question than it is an engineering question. 
We have to work, as you probably know, make these things 
satisfactory for the extremes. Once we have done that they 
satisfy the intermediates or norms pretty well. But I 
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would gather that probably the average mean temperature 
may be 70 degree or in that order, across the United States 
in the summer time. But I am not a qualified meteor- 
ologist. 

Q. Now we are ready to take off. Would you explain 
what happens during and after the takeoff. A. Well, 
after —we were as far as the actual take-off in my descrip- 

tion. After take-off it is rather important to retract 
15 the landing gear rapidly, as it is a bad drag item 

aerodynamically, tends to retard the forward speed 
of the aircraft. Very desirable that the aircraft clean up 
rapidly to clear terrain objects and accelerate as rapidly as 
possible. So the pilot will raise the landing gear lever to 
the up position, porting the hydraulic fluid, under pres- 
sure, to the up side of the landing gear actuating cylinders, 
thus raising the landing in approximately six seconds. 
Shortly after that wing flaps are raised to the up position. 
This is done more slowly for aerodynamic reasons. Then 
we would use the term the airplane is cleaned up and in 
flying condition. During the flight the cowl flap actuating 
struts will be adjusted to give the proper opening to keep 
the engine temperatures to their desired point. 

In an approach for landing, it depending upon the pilot, 
either the landing gear or the flaps may be lowered first. 
The flaps would be lowered on final approach to full down. 
This is accomplished by the flap valve being opened to the 
down position, porting oil to the hydraulic cylinder that 
force the flaps down. 

Q. Before you lower your flaps is it necessary to ma- 
neuver the plane into a flight path and would elements 
come into play in changing the course of the plane in ele- 
vation? A. In this airplane there are no hydraulic flight 

controls as such. The only thing that is) hydraulic 
16 that would affect the aerodynamic flight or path of 
the plane is the flap system. The rudder, aileron and 
elevator in this particular airplane are flown by the pilot 
manually, through the aid of aerodynamic flying tabs, they 
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are termed. So there is no demand on the system in ap- 
proach, other than the—in this airplane, other than the 
lowing of the flaps. 

Q. Now the flaps are lowered and we are approaching 
the runway. A. Then the landing gear would have been 
lowered, either previously or could be lowered after, de- 
pending upon the desire of the pilot. The landing gear is 
lowered by porting hydraulic fluid, under pressure, to the 
down side of the cylinders, thereby holding the landing 
gear in a down and latched position. After touchdown the 
brakes would be applied to slow the airplane to a reason- 
able taxi speed and finally into the complete stop and its 
parked location, whereupon partial pressure would be ap- 
plied to the brakes to hold the airplane in a parked posi- 
tion, to prevent rolling. 

I overlooked one part of the system on this machine 
that could be used during this time, in the hydraulic sys- 
tem, that is the nose wheel steering system, had power 
steering on these machines for many years, and that is 
used to steer the airplane during taxiing and steer it down 
the runway during take-off and landing at speeds below 50 

miles an hour. Above that the steering is done aero- 
17 dynamically. 

Q. Now, do you have similar diagrams for other 
types of commercial aircraft? A. Yes, Ihave. Let me see. 
I have here one for the DC-6. It is very similar to the 
DC-4, the airplane being an outgrowth of the DC-4. The 
general functioning of the system is the same. 

Q. What is the source of that chart that you have there? 
A. 'This is a page from the DC-6 Maintenance Manual, 
which is the official manual used for maintaining the DC-6 
airplane. It is in Volume III of that Maintenance Manual, 
page 5, Revised July 12th, 1950. 

Mr. Browne: I will ask the reporter to mark that as 
Plaintiffs’ Exhibit 2 for identification. 


(The said document was marked by the Notary Public as 
Plaintiffs’ Exhibit 2 for identification and the same is 
transmitted herewith.) 
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Q. Do you have diagrams of other commercial type air- 
craft? A. Yes, I do, but before I leave these I would like 
to make a few more remarks, 

Q. Referring to Plaintiffs’ Exhibit 2? A. Yes. The 
word description that I have given doesn’t fully show the 
complexity of the system, because there are many safety 
features, check valves, relief valves and @ variety of bits 

and pieces in here that play a role in the operation 
18 of safety of this, which would take a great deal of 
time to actually go through and explain in detail. 

Q. Could you just generally state what they are and 
what their function is, without going into the detailed 
components. A. Well, there are, for instance, pressure ac- 
cumulators which store up hydraulic fluid under pressure, 
shown on Exhibit 2 slightly below center of the page. Now, 
these, under peak demands of the system hold energy stored, 
where the pumps wouldn’t be putting out quite enough vol- 
ume to satisfy the demands of the system. This could 
come about when the landing gear was retracting and the 
flaps being retracted at the same time, or some other 
similar combination. These, for a short duration, sup- 
ply the extra source of fluid under pressure that the 
pumps are not able to keep up with at the moment. 
They immediately refill as soon as the peak demands 
are off. 

Q. Is there a normal, standard pressure at which these 
systems in Plaintiffs’ Exhibits 1 and 2 operate? A. These 
systems, both systems that I have described or talked 
about here, on Exhibit 1 and Exhibit 2, are both 
3000 pounds per square inch pressure systems, This has 
become a standard for the industry. There are some sys- 
tems going to higher pressures in some military fields in 
special applications; however, 3000 is the general standard 
today. | 


Q. What effect does an increase in viscosity have 
19 upon the operation of the elements that are con- 
trolled by these hydraulic systems? A. An increase 
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in viscosity will slow the action down in any of the cir- 
cuits. 

Q.: Are there maximum viscosities beyond which the 
aircraft would be virtually inoperative or impractical to 
operate? 

Mr. Moore: That is leading, Mr. Browne. I believe you 
can have this witness testify without being led to that 
extent. 

Mr. Browne: All right. I will withdraw that question 
and I will put the question differently. 

Q. You have stated that the viscosity does affect the 
operation of the elements of the hydraulic system? A. 
Yes, it has a large effect. I might go on and explain 
that the cold-weather operation of these airplanes becomes 
rather critical because as the weather—as the system cools 
down, being exposed to colder and colder ambient tempera- 
tures, the viscosity of the fluid increases and as it in- 
creases its flow through the lines becomes slower and slower 
and obviously certain of the operations around the airplane 
become less safe. 

Q. If the hydraulic fluid were in a solid state, would it 
be possible to operate either of these systems? <A. A 
hydraulic system by its very nature depends upon a fluid 

; to operate it. A solid can not be used. 
20 I believe if I were to go into the DC-8 system 
some— 

Q.| Let me ask this question first: Are the viscosity re- 
quirements of hydraulic systems becoming more or less 
stringent with the levelopment of later models of aircraft? 
A. Becoming very much more. 

Q.| In what ways? A. Because of the temperature ex- 
tremes that we are working to. I might explain the DC-4 
worked up in Alaska, worked up in the northern part of 
the continent here a good deal, and in the hot parts of 
the desert, but it didn’t fly very high. It flew normally 
around—a maximum of around 20,000 feet, it normally 
flew around 10,000 feet, normal crusing altitude, because 
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the cabin wasn’t pressurized and it was necessary to keep 
down to that altitude. Therefore, in flight it encountered, 
you might say, comparatively moderate temperatures. 
Now we are producing commercial aircraft capable of 
fiving at a 45,000-foot altitude, with pressurized cabins. 
The ambient temperatures that we can encounter for short 
duration periods are on the order of minus 95 degrees. The 
steady state temperature conditions, ambient outside tem- 
peratures we are flying through for maybe two or three 
hours on a flight, of minus 65 degrees. We are also apt 
to, with these polar flights, since these machines have long 
range capability, to fly over the top to Europe more 
readily— 
21 Q. Over the north pole? A. Well over or near. 
The DC-8’s will probably be flying more nearly the 
North Pole than the present airplanes. But it means in 
case of engine trouble of some sort, any dangerous trouble 
where they might have to land the aircraft at emergency 
fields up in the northern part of Canada or Greenland, the 
airplanes will also have to be able to stand the ground 
temperatures of—well, I have seen recordings of minus 
70, I believe, at times in the upper central part of these 
continents. Common temperatures are minus 50 on the 
ground. Obviously these emergency fields, there is not 
heated hanger facilities to any great extent for these 
sized machines. They will have to be able, after the repairs 
have been made of whatever caused them to land—they 
will have to be able to take off, become alive, | everything 
work properly and safely when they fly oat So this 
means that after sitting there maybe for a day or so while 
some repairs are being effected, the hydraulic system will 
be very cold, to follow the ambient that was present at the 
time. So it means that the viscosity of the fluid has to 
be—at that temperature be low enough so that the speed 
of the landing gear retraction, the speed of the operation 
of the power and flight controls, such as rudder and aileron, 
the operation of the flaps, to say nothing of the brakes 
and the steering for take-off will be functioning rapidly 
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enough, moving the surfaces and all these parts rapidly 
enough so you can effect a safe operation. 
22 | Q. Now, if the aircraft is in flight and something 
happens to the normal hydraulic system, is there 
any means by which the plane can still be controlled? 
A. In the DC-8 we have a hydraulically-powered rudder 
and aileron flight control system, supplied by a similar 
system, under pressure, as I have described previously. 
In ease of hydraulic system failure on that airplane the sys- 
tem automatically—in other words, what I mean by ‘“‘sys- 
tem failure,’’ I mean that the pressure, source of pressure 
that: supplies the power to drive these surfaces has failed, 
maybe the pump shafts have sheared or something of the 
order, so there is no longer fluid under pressure to fly the 
airplane. In that case the system automatically reverts to 
what we call a flying tab system. This means that the pilot 
operates through a cable system in a small aerodynamic 
surface that in turn as it is moved will put reaction and 
drive the main control surface. The aileron and rudder 
are both the same in that respect. Now, at the time that 
is being done we still have the hydraulic actuating cylinder 
attached to the main control surface, it hasn’t gone away, 
it is still there. 

Q. Fluid is still present? <A. Still full of fluid, still has 
fluid'in it. Assume as the system pressure has failed this 
fluid will start to cool down. As it cools it was become more 
viscous. If it becomes so viscous—too viscous, rather— 

well, I might explain, as it cools down it becomes 
23 more viscous, it will slow the rate of motion that 

this main surface can make down. At some point, 
if it gets too viscous, you won’t be able to move the sur- 
face rapidly enough to keep the airplane under control for 
flight. In other words, if a turbulent air should take the 
wing tip down you might not be able to recover that wing 
tip, bring it up fast enough, if you couldn’t move the sur- 
face fast enough and you lose the aircraft. 

Q. If the fluid became in a solid state in the lines, what 
would be the effect on the manual control mechanism? A. 
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If it became solid you wouldn’t be able to move the sur- 
faces at all and you would immediately lose the aircraft 
if anything disturbed it, that is, off a straight flight path. 
If it was all trimmed perfectly and smoothly it could go 
along, it couldn’t land, it would eventually run out of fuel 
and crash. 

Q. Now, you referred to the DC-4, the DC-6 and the DC- 
8. Are there any other commercial type aircraft employ- 
ing systems of this general type, that is, Douglas aircraft? 
A. Pardon. 

Q. Any Douglas aircraft— A. Oh, we have to confine it 
to Douglas? 

Q. Let’s start with that. A. Well, in this, shall we—I 

have been talking about commercial aircraft. 
24 Q. Yes. Just the commercial first. You have 
mentioned the DC-4, the DC-6 and the DC-8. Are 
there any others? A. Well, there’s the DC-7 series also. 

Q. Does that have the same general hydraulic system 
and characteristics as you have just described? A. That 
is similar to this page of Exhibit 2 here, and it doesn’t 
have powered flight controls. 

Q. Now, what other types of aircraft does Douglas manu- 
facture which have hydraulic systems of these general 
characteristics that you described? A. We build military 
cargo ships, the C-133 series, we build several types of 
Navy bomber-fighter ships, which are aircraft carrier 
types, and have built several extremely high-speed research 
planes that employed very critical powered si control 
systems, I might add. 

Q. That is, hydraulically operated— A. Yes. 

Q. —power flight control systems? A. In which the 
entire safety of the airplane depended sa upon the 
hydraulic system. 

Q. Now, are these hydraulic systems in general, as to 
the characteristics there, also employed in aircraft manu- 
factured by others, both for commercial and military pur- 
poses? A. Yes, that is true. 
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25 Q. What are some of the companies that manu- 

facture aircraft that would embody such systems? 
A. The Boeing Company, Lockheed, North American— 
practically all of them that you can mention in the roster 
all have similar types of systems and have similar prob- 
lems as far as the temperature extremes. 

Oh, I failed to mention the other end of the temperature 
situation and what—when things get extremely hot, and 
this has been becoming more and more of a problem with 
the extremely high-speed aircraft, in other words, the 
supersonic type aircraft, although it is still a very real 
problem with the subsonic aircraft, such as the Douglas 
airplanes we mentioned, commercial airplanes, I might say, 
that we mentioned here. And that is that when the oil 
gets hot the viscosity becomes lower and if it becomes too 
low there will be internal leakage in the system through 
various valves and the pumps, where there are what we 
eall lapped fits between parts, where they are not com- 
pletely shut off by packings—in other words, depending 
upon close clearances to prevent excessive leakage. This 
lowering of the viscosity can allow those leakages to get to 
the point where the system becomes rather inefficient and 
as a result of these leakages will tend to overheat very 
badly some points. Then the elastomeric packings used 
around other parts of the system can fail and pumps can 
be damaged or lost, due to poorer lubrication character- 

istics. 
26 Q. Could you say offhand what some of the high 

ambient temperatures are that might be encountered 
by these fluids in some of these high-speed aircraft or even 
in commercial aircraft? A. Well, as far as the commercial 
aireraft, we have actually—actually on the DC-8 we have 
temperatures in certain spots of the system, namely, the 
brakes, when the brakes are hot in the order of 200 degrees. 

Q. Fahrenheit? A. Fahrenheit. And in the region of 
the engines, where the pumps are located and their lines 
lead in and out of the engine nacelle, they are running in 
the order of 200 degrees also. 
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Q. Now, do you have a diagram of the hydraulic system 
of a DC-8? A. Yes, I do. (Exhibiting document to coun- 
sel.) 

Mr. Browne: I will ask the reporter to mark that as 
Plaintiffs’ Exhibit 3 for identification. 


(The said document was marked by the Notary Public 
as Plaintiffs’ Exhibit 3 for identification and the same is 
transmitted herewith.) 


The Witness: This is a Douglas Engineering drawing. 
Its title is ‘‘Diagram-Hydraulic Schematic, UAL, Model 
DC-8.’’ This is Drawing No. 5700899. This is the actual 
engineering drawing, that is, the official schematic for a 
DC-8 airplane. 

As you ean see, this is a much more complex sys- 

27 tem than the previous diagrams that I explained, 
due to the requirements of the DO-8 flying faster and 
higher and farther and meeting different environmental 
conditions. This system is probably twice as) complex as 
the DC-6 or 4 system were. 

Q. As I understand from your previous testimony, these 
hydraulic lines extend from the point of juncture of the 
fuselage and the wing to the extremities of | the plane? 
A. Out to where the various units have to be actuated. 

Q. What would be the longest distance of such a line 
in the DC-8? A. Well, let’s see. The DC-8—I guess the 
longest one would be somewhere—that would be the lines 
running out to supply the rudder system and the lines in 
that circuit, from the center of the airplane out and back, 
that is both pressure and return lines, are about 150 feet, 
roughly 75 feet of line each way. 

Q. Are there a plurality of such circuits, let’s call them, 
going to different elements to be actuated? A. We have 
essentially twelve different circuits on the DC-8 that are 
separate functions, you might say. They are all supplied 
from the main power system. 

Q. Do you have any figure as to what—oh, roughly, the 
total number of feet of such lines would be? A. We 
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haven’t added up exactly, with all the bends and so forth, 
but it is very close—in the order of 600 feet total 
28 of line length in this airplane. 

i Q. All right. You referred to the rudder control 
system. Would you point out on this blue print approxi- 
mately where that is shown diagrammatically? A. On 
this) diagram the location is—oh, it is fairly near the 
middle, it is near the center of the total page, slightly 
toward the title block, you might say. 

Q. Alongside the notation ‘‘Aileron & Rudder Shut-off 
Valve’’? A. It is in that region, but there is a notation 
over to the right of that that calls out the part number of 
the rudder cylinder assembly. That is 5714723-5001. 

Qi Would you just take this lead pencil and circle that so 
it will call attention to it. 


(Witness marks on diagram.) 


Mr. Browne: He is circling the entire assembly and has 
underlined the number he just referred to. 

Q. Now, is there available here a set-up which would 
show this type of assembly in full scale? A. Yes. We 
have what we refer to as the control system bench test, 
which is replica of the control system of the DC-8, which 
was done to complete engineering test check-out of the 
system before we flew the airplane. The replica has the 
hydraulic components. They are actually the type that 
are used in the air plane. In other words, they are pro- 

duction use components for the power system for the 
29 . rudder control cylinder and aileron control cylinder 

and all of the cables, valves, pipes and so forth in 
their actual physical relationships and locations. 

Q: What is the scale of that reproduction? A. That is 
full scale. The only thing that isn’t like the airplane is 
the fact that it is on a steel structure, attached to a steel 
structure which, since we had no airplane structure avail- 
able at the time, we had to produce. This was done quite 
early in the development of the DC-8. 
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Q. All right. We will adjourn to the location of the full 
scale model, so that we can have you point out on the full 
scale model where this rudder control system is located. 
And let me also ask do you have any other replica of the 
rudder control strut mechanism itself for testing purposes? 
A. Yes, we have two rudder control cylinders in a test 
set-up down in the laboratory right now. 

Q. Who put that test set-up together, the physical part? 
A. Mr. Galloway. 

Q. Does that test set-up actually have hydraulic fluids 
provided for it? A. Yes, it does. 

Q. Who provided the hydraulic fluids for its? A. You 
will have to— 

Q. Chris Seil? A. Seil, Chris Seil. His name slipped 

me for a minute. 
30 Mr. Browne: All right. We will adjourn, then, to 
the full scale mock-up of the DC-8 control system. 

The originals of the exhibits will be retained by counsel 
introducing them and will be produced at the trial, the 
copies thereof being furnished and the originals being 
made available for inspection in Washington at all times. 

Mr. Moore: All right. 


(Whereupon an adjournment was taken from the con- 
ference room to the area of the operational mock-up of the 
DO-8 hydraulic control system.) 


Mr. Browne: Now we have adjourned to the location of 
the DC-8 mock-up, and I will ask the witness to describe 
what we are observing here in this location. A. You will 
recognize in the forward end of this building we have a 
complete replica of the control system elements that are 
in the pilot’s cockpit, the seat, the rudder pedals, the con- 
trol column, the wheel and various instrumentation that 
are here primarily for test purposes. This is mounted on 
a steel structure and the cables from the pilot’s controls 
run aft along this structure, back to a location where the 
wing would normally intersect the fuselage. All of these 
controls— 


28 


Mr. Browne: We will pause there for a moment. See this 
black thing coming across here, an arm going outside, you 
will notice they resemble the swept wings of the DC-8 

aircraft. This being a full scale model, that is the 
31 | same relative position that the wings have with the 

pilot, as you see here, and the length of those spans 
is the same, and the length of this distance from where 
we are standing to the rudder is full seale on the scale of 
the DC-8. 

Mr. Moore: We lack the wings. 

Mr. Browne: The foil itself is not there. The black 
part extends clear out into the next building, clear over to 
the next building on the opposite side. Those are the 
internal controls which you would find if you looked in- 
side the wing of a DC-8, and they go out to their full 
extent, as we will see when we move down in that area. 

The Witness: All of the actual control system elements, 
the cables and pulleys and levers and hydraulic components 
and pipes are actually airplane pieces, just as they are in 
DC-8 No. 1. The only part of this that you see that is not 
airplane parts is the steel structure to hold up these actual 
aircraft elements. Way at the far end of the room is 
where the rudder power cylinder is located. That is the 
exact distance that it is in the airplane. Out both ways 
from the center portion, where the wing would normally 
intersect, at the location where the ailerons are, are the 
power cylinders for the ailerons. 

Mr. Browne: All right. Now we will move to the tail 
assembly of this mock-up and if you will point out just 
approximately where the rudder control strut is located 

which is reproduced in the test equipment, which we 
32 will see after we leave this area. 


(Discussion off the record.) 


Mr. Browne: Let the record show that the rudder con- 
trol strut has been pointed out in its relationship to the 
other elements of the rudder control system in the full 
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scale mock-up. Now we will adjourn to the laboratory 
where a cold condition set-up has incorporated a full scale 
rudder control actuating cylinder, in fact, two such cylin- 
ders, one with the fluid covered by the claims of the pres- 
ent application and another with a second reference fluid— 
or a second fluid which is a reference fluid. So we will pro- 
ceed to this point. 


(Whereupon an adjournment was taken from the DC-8 
mock-up areas to the testing laboratory.) 


Q. By Mr. Browne: Would you tell us briefly how this 
set-up before which we are standing now ties in with what 
we have just seen in the DC-8 mock-up. A. This test set- 
up here has DC-8 rudder power control cylinders in it, 
identical cylinders to what you saw on the large test jig 
out here. 

Mr. Browne: All right. Now, that concludes the direct 
examination of Mr. Chambers, Mr. Moore. If you would 
rather conduct your cross-examination under less noisy 
conditions, you can reserve it until later, or if you would 
lake to ask any questions you may have at this time, we 

would be pleased to have you do it. 
33 Mr. Moore: I am not going to attempt it under 
this condition, rather adjourn to the conference room 
for his cross-examination. 

Mr. Browne: Fine. We will proceed, then, to the direct 

examination of the next witness, Mr. Seil. 


34 (Pursuant to agreement of counsel this matter 

was continued to 3:10 o’clock p. m., the same day, in 
the conference room, when the following proceedings were 
had :) 


Mr. Browne: Would you like to proceed with the cross- 
examination of Mr. Chambers now, Mr. Moore? 


Cross-Examination 
By Mr. Moore: 


Q. Mr. Chambers, I show you Plaintiffs’ No. 1 and refer 
you to the side of that exhibit that carries the legend, and 
I quote, ‘‘Figure 8 (Sheet 1 of Two Sheets)—Hydraulic 
System Schematic Diagram,’’ and ask you if that sheet 
does not also contain the legend, and I quote, ‘‘DC-4 Main- 
tenance Manual’’? A. Yes, it does. 

Q. Does that reference, DC-4 Maintenance Manual indi- 
cate that this sheet has been taken from a maintenance 
manual distributed by the Douglas Aircraft Company? A. 
That’s right. That’s the official DC-4 Maintenance Manual. 

Q. Does that DC-4 Maintenance Manual carry a descrip- 
tion of the mechanisms that are portrayed on this Sheet 1? 
A. Yes, it does. 

Q. Now, I also call your attention to Plaintiffs’ Exhibit 

2 and to the side of that exhibit it has the drawing 
35 and it bears the legend, ‘‘Revised July 12, 1950,’’ 

and ask you if by the legend ‘‘DC-6 Maintenance 
Manual’’ that sheet is indicated to be a part of the DC-6 
Maintenance Manual distributed by the Douglas Aircraft 
Company? A. Yes, it is. 

Q. And does that DC-6 Maintenance Manual in another 
part describe the operation of the mechanisms that are 
depicted upon this sheet bearing the legend ‘‘Revised July 
12, 1950’? A. Yes, it does. 

Q. And to the extent that the DC-4 Maintenance Manual 
and, the DC-6 Maintenance Manual might vary in their 
description from the testimony you have given today, you 
would think that the maintenance manuals were more de- 
pendable than your testimony? A. The maintenance 
manuals describe the system in regard to certain functions 
and: describe in detail the procedures of disassembly, as- 
sembly in adjusting the units there for the mechanics to 
work with to maintain their airplane. They do not go 
into some of the reasons back of the system, what are more 
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or less design problems. For instance describing things to 
do with cold temperature, that sort of thing, the manuals 
do not describe it. They are not text books on the whys 
and wherefores of the airplane, merely describing simply 
how the units work and how to overhaul and maintain 
them and adjust them. 
36 Q. But to the extent that your testimony, which is 
necessarily informal, might vary from the more 
formal description in the maintenance manuals, you would 
suggest that the maintenance manuals were more depend- 
able? A. Yes, for that part of the testimony this is true. 
Q. Now, you have suggested that 3000 pounds per square 
inch is now the accepted standard pressure in the hydraulic 
systems of Douglas Aircraft and other aircraft; is that 
true? A. That’s true. | 
Q. When did that standard of 3000 pounds per square 
inch become the standard? A. Well, it was—I \would like 
to go back a little bit. We were the first people to produce 
a 3000-pound system, at Douglas. That airplane, the DC- 
4, which was known as the C-54 in its military vérsion, was 
the first production 3000-pound hydraulic system in air- 
craft in this country. The 3000-pound system became 
standardized after the war. I would say that along about 
in 1945 and ’46 the S.A.E. A-6 Committee was busily en- 
gaged in establishing—in helping the Air Force to estab- 
lish standards around a 3000-pound system. | 
Q. Now, you have referred to stringent requirements as 
to viscosity in these hydraulic systems. What do you mean 
by ‘‘stringent requirements’? A. Well, the) viscosity 
index—or, you might say, the rate of change of viscosity 
with temperature has to be held within fairly—well, 
37 let’s say within certain limits in order to give a 
satisfactory speed of operation of the various func- 
tions the system has to do at a low temperature and still 
be able to operate the system satisfactorily at its least— 
its lowest viscosity when it is at the highest temperature. 
Q. Do these hydraulic systems ever employ [a heating 
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means for heating the hydraulic fluid? A. Yes, they do. 
As'a matter of fact, the DC-8 has such a heating means 
in it and it will take care of certain parts of the system. 
However, it is quite impractical to heat the whole system. 
For instance, the brake system, where you have a single 
line running down to the brake in the wheel, there is no 
means of circulating that fluid, you merely apply more 
or less pressure to apply the brakes. So the fluid is, you 
might say, in a stagnant condition down there and will 
follow the ambient temperature. Therefore, the heating 
of a stagnant end system like that has not been practical 
because of the weight involved to do it electrically and the 
reliability of such sort of things. 

Where we have a circulating system—the power flight 
controls on the DC-8 are heated. As long as the system 
pressure, pumps, are functioning, we can maintain the 
flight control units, in the cylinders, the rudder and the 
aileron, a temperature with minus 65 outside ambient, we 

can maintain a minus 20-degree fluid temperature. 
88: However, the problem of flying that airplane at 

minus 65 is critical when the pumping system fails, 
such as I mentioned before. Assuming that we have no 
pressure available, due to some malfunction or failure of 
pumps, then there is no circulation of fluid in the system, 
no heating effect and the fluid in the cyinders will in a 
short period of time get down to the ambient outside tem- 
perature. At such time the system—the airplane is being 
flown by aerodynamic tab control. And the fluid is still in 
the cylinder, however, even though there is no power or 
pressure coming to it to move the cylinder. As the flight 
control surfaces, rudder or aileron, have to be moved back 
and forth by aerodynamic means, the fluid has to circulate 
from one side of the cylinder to the other, and if it is too 
viscous under these cold conditions, you won’t be able to 
move these surfaces rapidly enough, the fluid will act as a 
damper, you might say, on the surface and restrict its 
speed of motion. 


33 


Q. As of October 22, 1952, what DC planes were in 
existence? A. October, 1952, what were in existence? Well, 
the DC-1, which was a single—one airplane, only built the 
prototype, the DC-2, the DC-3, the DC-4, the DC-6, and I 
believe some—I believe there may have been perhaps a 
DC-6A. I am not just sure when the lettered versions of 
that machine came in. 

Q. There was nothing beyond a DC-6A? A. I am 
39 not real sure about those dates. I would have to 
look these things up to be real certain about it. 

Q. Now, you have referred in your testimony to the blue 
print identified as Plaintiffs’ Exhibit 3. Do you find any 
date on that blue print besides this obvious date of August 
18, 1958? A. Where do you see that? 

Q. Reproduction date (indicating). A. On the date down 
here—they are hard to read. This is 07. This is the date 
that the draftsman drew it. That looks like—I am afraid 
we would have to refer to the original to get the exact 
dates. 

Q. Definitely obseure, aren’t they? A. On this print 
they are. The date that the Group Enginer approved it 
would be an official date on this thing. 

Mr. Browne: What is the date? 

A. I can’t—we can’t read it on here. 

Mr. Browne: Can you tell us the year? 

Mr. Moore: He suggested it is ’57. 

A. The draftman’s date is. Iam not sure when the thing 
was approved. 

Q. Do you want to open it up, see if there is any further 
date there? A. Well, that would be it. There may be of 
the tab end of the thing. Here is revisions. The latest 

revision is dated 7-29-58, | 
40 Q. Just about ten days before the reproduction. 
Your answer is ‘‘Yes’?? A. Yes, | 

Mr. Browne: I believe the reproduction date was August, 
was it? | 

A. August. 
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Mr. Browne: And 7 is July, isn’t it? 

A. Well, the 29th to August 18th. 

Mr. Moore: Twenty days. 

A. Twenty days. I would like to explain that these are 
in constant state of revision, not necessarily because of 
the—that the system changes as such, but if we change one 
of those units shown on the drawing, a cylinder or some- 
thing like that, in our system of doing business we very 
often have to change part numbers. When a part number 
changes we keep the proper part number, the current part 
number, on the drawing. 

Q. Mr. Chambers, is there a DC-8 Maintenance Manual? 
A. It is in the process of being produced now. It isn’t 
completed yet, it is only in rough draft form, as far as I 
know, as of a couple of weeks ago. 

Mr. Moore: I have no further questions. 


41 Redirect Examination 
By Mr. Browne: 


Q. Mr. Chambers, I hand you a group of papers which 
are a reproduction, apparently, of some other original, ask 
you if you can tell me what that is and the dates on which it 
was originally approved and submitted, and any revisions 
thereof. A. This is a write-up describing the DC-8 hy- 
draulic system and landing gear system. It was written 
by a Mr. R. D. Rothi in 1956, and revised 7-15-57. It con- 
tains descriptive material and various drawings in sche- 
matic—hydraulic schematic diagram broken down to sub 
systems for ease in explaining and understanding the thing. 
This has been used to hand out to various of the engineer- 
ing and plant people who are working for the airlines, who 
are our customers, as a means of familiarizing themselves 
with the DC-8 system in a preliminary way. 

Q. Did you see such a copy as that before this after- 
noon? <A. Oh, yes. 

Q: When did you first see a copy of that, if you can 
recall? A. Well, I don’t know the exact date, but it is 
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when Rothi wrote—came with it to me after he wrote it, 
see what I thought of it, whether it was ready for printing. 
And I looked at it and said I thought i was. Prob- 
42 ably near the original date of 10-10-56. 
Mr. Browne: I will offer that as Plaintiffs’ Ex- 
hibit 12. 


(The said document was marked by the Notary Public as 
Plaintiffs’ Exhibit 12 for identification and the same is 
transmitted herewith.) 


Q. With reference to a means for heating the hydraulic 
fluid in the DC-8, would that means be operative while the 
plane is on the ground in a parked position overnight, let 
us say? 

Mr. Moore: That is definitely leading. 

Mr. Browne: Well, it is a question of fact, whether it 
would or wouldn’t. I wouldn’t know. All I am trying to 
do is ascertain the fact from the witness. 

Q. Is it or isn’t it operating when the plane is parked 
on the apron overnight? A. It normally would not be. 
It could be if they ran the engines that the hydraulic 
pumps are on and kept the system pressure up or if they 
had a ground electrical supply to run the auxiliary electric 
pump in the airplane to keep the system pressume up, it 
would be possible to keep certain portions of the system 
heated, but it is only the flight control portion and the 
main reservoir manifold parts. 

Q. Now, could you say categorically that a fluid which 
functions satisfactorily in a system of less than 3000 pounds 

per square inch would also function satisfactorily 
43 in a 3000 pound per square inch system? A. Would 
you repeat that, please? 

Q. Let me put it another way: If a fluid functioned 
satisfactorily in a system operating under less than 3000 
pound per square inch, at substantially less, whatever the 
prior pressure was before the Douglas started the 3000 
pound pressure, would you be able to definitely say that 
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such a fluid would also work satisfactorily under normal 
conditions in a Douglas system of 3000 pounds per square 
inch? A. It is possible, I would say normally possible. 
However, it wouldn’t necessarily be true. 

Q. Would it be surprising to you that such a fluid would 
not function properly in a higher-pressure system? <A. 
You are speaking about any fluid that might happen 
around the corner, huh? 

Q. That’s right. A. Yes, I think it would be surprising 
if the fluid wouldn’t work at the higher pressure, other 
things being equal. 

Q. Other things being equal? A. Yes. 

Q. Would a fluid having a viscosity of more than—say 
of 40,000 centistokes or more at minus 65 degrees—let’s 
see. Wait a minute. Let me get my figures straight. I am 
sorry. —at minus 40 degrees be a satisfactory hydraulic 

| fluid in the systems with which you are familiar? 
44 A. You say 40,000 centistokes at minus 40? 
Q. At minus 40. A. No, it wouldn’t be satisfac- 
tory. 

Mr. Browne: I have no further questions on redirect. 

Mr. Moore: No recross. 

Mr. Browne: That concludes Mr. Chambers’ deposition. 


Deposition 
45 Christian A. Seil, 


produced as a witness on behalf of the plaintiffs, being 
first duly sworn, was examined and testified as follows: 


Direct Examination 
By Mr. Browne: 


Q.; Would you please state your name and residence ad- 
dress. A. Christian A. Seil, S-e-i-l, 1034 West Sixty-fourth 
Street, Los Angeles 44, California, 

Q.|By whom are you employed? A. Douglas Aircraft 
Company. 
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Q. How long have you been employed by Douglas? A. 
It will be seven years the 5th of September. 

Q. What is your present position? A. I am Research 
Director of the Functional Fluids Research program. 

Q. How long have you been dealing with functional 
fluids? Since you have been at Douglas? A. The entire 
time of my employment. | 

Q. Now, in preparation for this deposition |today were 
you requested to prepare certain functional fluids? A. Yes, 
I was. 

Q. What functional fluids did you prepare? 
pared four fluids. 

Q. Would you describe them, please, A. Fluid 
M, Fluid W, dioctyl styryl phosphonate and HF 855, 
and dioctyl styryl phosphonate and polybaty! meth- 
acrylate. 

Q. Have you designated those by any Seas letter 
or number in preparing them? A. Yes, I prepared four 
sample bottles containing these fluids, designated, respec- 
tively, A, B, C and D. The M and W designations are— 
the M designation corresponds to A, the W corresponds to 
B. These are the fluids that are actually in the hydraulic 
system components. 

Q. Where are those fluids at the moment? A. They are 
in the cold box of the test stand. 

Q. Under what atmospheric conditions? 


A. I pre- 
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A. I believe 


negative 65, 65 degrees below zero, of Fahren 
Q. Did you place them there yourself? A. 
Q. Would you describe, first of all, and a 


heit. 
‘Yes, I did. 
\little more 


- acrylate. 


specifically, what the M fluid or A is. A. Fluid A or 
designated M fluid is dibutyl phenyl phosphonate and 314 
per cent polybutyl methacrylate. 

Q. And the second fluid is composed of what? A. The 
W fluid or fluid B is composed of 87 per cent cresyl 
diphenyl phosphate, 13 per cent tributyl phosphate, to this 
fluid composition was added 314 per cent polybutyl meth- 
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47 Q. From where did you derive that composition? 

A. This composition was arrived at by using as a 
goal the lowest viscosity dioctyl styryl phosphonate that 
I had been able to obtain. The viscosity at 40 degrees below 
zero, Fahrenheit, of this lowest viscosity dioctyl styryl 
phosphonate was 40,000 centistokes. The fluid composed of 
87 per cent cresyl diphenyl phosphate and 13 per cent tri- 
butyl phosphate has a viscosity at 40 degrees below zero, 
Fahrenheit, of approximately 30,000 centistokes, slightly 
lower than the accompanying fluid. Upon the addition of 
31% per cent polybutyl methacrylate to the cresyl diphenyl 
phosphate-tributyl phosphate mixture, we obtain a vis- 
cosity at 40 degrees below zero of 64,000 centistokes. This 
lowest viscosity dioctyl styryl phosphonate available, when 
mixed with 314 percent polybutyl methacrylate, results in 
a fluid having a viscosity of 68,000 centistokes at 40 degrees 
below zero. 

Q. Now— A. Fluid 3— 

Q. Excuse me. Go right ahead. Finish your description 
of the fluids. A. All rgiht. Fluid 3 is composed of— 

Mr. Moore: You mean C? 

A. Fluid C is composed—pardon me—of di-2-ethylhexyl 
styryl phosphonate and 5 per cent HF 855. Fluid D is 

composed of di-2-ethylhexyl styryl phosphonate and 
48 5 per cent polybutyl methacrylate. 

Q. By Mr. Brown: In the test equipment that is 
set up in the cold box, in which fluids are employed, would 
you state which fluids are employed, in which system and 
how they are designated in that box. A. All right. The 
system fluids are A and B, designated, respectively, as 
M and W. 

Q. \Is the W fiuid disclosed in any patent that you know 
of? A. The components of the W fluid are disclosed in 
a patent issued to a Mr. Watson of the Shell Oil Company 
or Shell Development, I have forgotten which. 

Q. I show you a copy of U. S. Patent No. 2,636,862, 
issued April 28, 1953, and ask you if that is the patent 
to which you refer. A. Yes, it is. 
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| 
Q. Could you point out where in that specification the 
components of the W fluid are set forth? A. Line 45 dis- 
closes tributyl phosphate— | 
Q. Line— A. That is line 45 of column 2. Line 9 of 
column 3 discloses diphenyl cresyl phosphate.) The butyl 
methacrylate is typical of the polymerized esters of meth- 
acrylic acid disclosed, for example, on line 46 of column 6. 
Q. Now, does the Watson patent also disclose the 
use of dioctyl styrene phosphonate? <A. Yes, 
49 it does. | 
Q. Would you point out the location of that com- 
ponent in the specification. A. The dioctyl styrene phos- 
phonate is disclosed on line 24 of column 3. 
Q. Did you attempt to obtain or did you ever obtain any 
dioctyl styrene phosphonate? A. We did. Our first sam- 
ple of dioctyl styryl phosphonate was obtained from Victor 
Chemical Company about 1951. This material was called 
Di iso Octyl Styryl Phosphonate. Subsequent to that 
sample we tried to obtain additional quantities recently 
and were told that Victor no longer manufactured the 
material or could supply the material. I also contacted 
Monsanto Chemical Company, a known manufacturer of 
phosphorous-containing fluids. They also could not supply 
the material. | 
Q. Were you able to find that material, dioctyl styryl 
phosphonate, in any of the catalogues of chemicals that 
you have examined within the last six or eight months 
or a year? A.J could find no current suppliers of the 
material. 
Q. Did you make a further effort to obtain such ma- 
terial? A. Yes, I did. 
Q. How was that effort made and what were the results? 
A. We contacted a Dr. Woods of the University of 
50 Maryland, who does custom synthesis of selected 
organics through a company called Synthomer Cor- 
poration. 
Q. Did you specify the material that you wanted Dr. 
Woods to prepare? A. Yes, we did. 
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Q. Did you give him a guide by which to prepare the 
material? A. Yes, we did. 

Q. What was that guide? A. The guide was the patent 
issued to the Victor Chemical Company. 

Q. I show you Patent No. 2,471,472, issued May 31, 1949, 
to Willard H. Woodstock, assignor to Victor Chemical 
Works, and ask you if that is the patent to which you refer. 
A. This is the patent. 

Q. Now, is there any one example of that patent which 
you asked Dr. Woods to follow in preparing the material 
which you requested? A. Yes, I asked him to—or we asked 
him to follow Example 5. 

Q. What is the material that is produced according to 
the teaching of Example 5? A. Dioctyl styryl phosphonate. 
Specifically, di-2-ethylhexyl styryl phosphonate. 

Q. Does that material come within the definition of the 

phrase ‘‘dioctyl styryl—styrene phosphonate’’ of 
51 the Watson patent, 2,636,862? A. Yes, it does. 
Q. Was such material furnished to you? A. Yes, 
it was. 

Q. Did you make an examination to determine whether 
it was what Dr. Woods represented it to be? A. Yes, 
we did. 

Q. Did you find it to be what it was represented to be, 
namely, dioctyl styrene phosphonate? A. Yes, it was. 

Q. What did you do with that material when you obtained 
it? A. We ran an infra red analysis to confirm its struc- 
ture and prepared various mixtures from that fluid and 
various V.I. improvers. 

Q. How much of the material was furnished to you by 
Dr. Woods? A. Approximately two quarts. 

Q.,Why wasn’t a greater quantity obtained or fur- 
nished? A. Apparently because it is difficult to make in 
large quantities. He made this first batch, sent it out to 
us and asked us if we would require more. When we 
learned of the cost of making it, we decided to get along 
with what we had. 
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Q. In other words, is dioctyl styryl phosphonate avail- 

able in commercial quantities?’ A. Not from any source 
that I know of. 

52 Q. How much hydraulic fluid does it take, approxi- 
mately, to fill the system of a commercial aircraft, 

such as the DC-4 or DC-6 or the like? A. Oh, 35 gallons, 

in the neighborhood of. 

Q. Now, why did you select the Fluid W which you have 
described for the purpose of running the tests in the cold 
box which we are about to see? A. The test set-up requires 
a minimum of two gallons of fluid to fill the components. 
Since we did not have enough of the dioctyl styryl phos- 
phonate available to fill the system, we decided to select 
another composition that would give the dioctyl styryl 
phosphonate the benefit of the doubt, so to speak, at the 
low temperature viscosity. That is, we made up a fluid 
whose viscosity is less than that obtained from dioctyl 
styryl phosphonate in sufficient quantity to fill the system. 

Q. Did you see the system in the course of conducting 
tests with the W fluids and the M fluids? A. Yes, I have 
seen two of the tests. 

Q. At minus 65 degrees Fahrenheit did the rudder control 
actuater function with the M finuid? A. Yes, it did. 

Q. Did it function with the W fluid? <A. It did not, it 
wouldn’t move. 

Mr. Browne: I have no further questions on direct 
examination. Would you like to cross-examine Mr. 

Seil here? 
53 Mr. Moore: I would prefer to be up in the con- 
ference room, I think. 

Mr. Browne: All right. Then we will postpone the 
cross-examination until we have completed the direct of 
the next witness, who will be Mr. Galloway. 

I will ask the reporter to mark the Watson patent, 
2,636,826, as Plaintiffs’ Exhibit 4, I believe!is the next 
number for identification. I will also ask that the Wood- 
stock patent, 2,471,472, be marked as Plaintiffs’ Exhibit 5 
for identification. 
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(The said documents were marked by the Notary Public 
as Plaintiffs’ Exhibits 4 and 5, respectively, and the same 
are transmitted herewith.) 


54 (Pursuant to agreement of counsel, this matter 

was continued to 3:20 o’clock p.m., the same day, in 
the conference room, where the following proceedings 
were had:) 


Mr. Browne: Mr. Moore, would you like to cross-examine 
Mr. Seil. 


Cross-Examination 
By Mr. Moore: 


Q. Mr. Seil, will you repeat for my information just 
what part you had in this test program. A. All right. I 
am in charge of functional fluid research in the Materials 
and Process Laboratory. In this capacity I have under my 
direct charge and supervision all chemical materials that 
are used in this program or in connection with this pro- 
gram within the Douglas Aircraft Company. Therefore, 
these fluid mixtures were made up either by myself or 
directly under my supervision. 

Q. Well, do I understand, then, that you were respon- 
sible for the preparation of the fluids? A. Yes, I was 
responsible for the preparation of the fluids. 

Q. And your responsibility ended with the preparation 
of the fluids? A. I don’t understand the question, in this 

sense, I make the fluids, I see that they are—their 
55 ; properties are run, I observe what they do in test 

equipment in conjunction or consultation with the 
engineers running the test equipment. When fluid samples 
are removed from a test system, for example, I would get 
those samples back. In other words, I more or less follow 
the fluids and the fluid properties throughout any test 
system, don’t just physically mix up test fluids and deliver 
them to another location or another person and forget 
about them. 
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Q. We are talking specifically about the test program 
that was arranged as a basis of your deposition today. 
A. Yes, 

Q. Was it your responsibility, the preparation of the 
fluids? A. Yes. 

Q. From whom did you receive instructions as to the 
preparation of the fluids? A. I participated in a discussion 
which involved Counselor Peterson, Counselor Browne, 
myself and Doug Moreton. 

Q. By ‘‘Counselor Peterson,’”” you are referring to 
Gerald Peterson? A. Gerald H. Peterson, yes. 

Q. By ‘‘Counselor Browne,’’ you are referring to Frank 
C. Browne, Jr.? A. Yes. | 

Mr. Browne: No ‘‘Junior.’’ | 

Mr. Moore: Not ‘‘Junior’’? | 
56 Mr. Browne: No. | 

Q. By Mr. Moore: By ‘‘Doug Moreton,” you are 
referring to Douglas— A. Douglas H. Moreton. 

Q. Douglas H. Moreton? A. Right. | 

Q. Did that discussion result in any instructions to you? 
A. Again, I think—the question is, to my knowledge, 
rather broad. The instructions that were given to me were 
to look over, for example, the Watson patent and decide 
what was disclosed therein, since I am presumably the 
chemist, with respect to phosphonate fluids. And I gave 
the counselors my interpretation of the structure of the 
materials disclosed in the Watson patent. In|that sense 
they then asked me to procure or to make, as I saw fit, a 
fluid that would fall under that patent, that would most 
nearly duplicate what Mr. Watson was attempting to 
describe in the patent. | 

Q. Were there any written instructions given to you? 
A. Not to my knowledge. 

Q. You proceeded entirely verbally? A. Yes. As far 
as I can remember. 

Q. Now, you have referred in your direct examination 
to four fluids. The fluid that is identified as A and also 
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| identified as M has the legend ‘‘Moreton Finid’’; is 
57  ~that right? A. Right. 

Q. Now, do I understand that that fluid is dibutyl] 
phenyl phosphonate with a polyalkyl methacrylate added? 
A. Yes. 

Q. Can you identify the additive more specifically than 
polyalkyl methacrylate? A. It is polybutyl methacrylate 
dissolved or in a solvent—purchased by us in a solvent. I 
don’t have the data in front of me here. I have, however, 
an identifying—the identifying data available in the labora- 
tory. I don’t have it with me physically. 

Q. In other words, a solution of polybutyl methacrylate? 
A. In a earrier fluid, yes. 

Q. And that has been added to a major portion of dibutyl 
phenyl phosphonate; is that right? A. Yes. 

Q. Have you got a pad available? A. Yes, I do. 

Q. Suppose you draw me the structural formula of 
dibutyl phenyl phosphonate. A. All right. (Witness draws 
on pad.) 

Q. Now, what makes that organic compound a phos- 
phonate? A. The fact that one carbonized atom is directly 
attached to phosphorous. 

Q. Which phosphorous atom is also attached by a double 

bond to oxygen; is that true? A. Double bond to 
58 one oxygen atom, by single bonds to two other oxy- 
gen atoms. 

Q. The significant atom there is the phosphorous atom? 
A. Yes. It couldn’t be a phosphonate without it. 

Q. And the compound becomes a phosphonate by reason 
of attachment to the oxygen atom; is that true? A. Well, 
the phosphorous family of compounds is broad and the 
reason that this is a phosphonate is that one carbon atom 
is directly attached to phosphorous, one oxygen atom is 
directly attached to phosphorous and two other oxygen 
atoms are directly attached to phosphorous and also at- 
tached to some other group, such as hydrogen or carbon 
et cetera. It is distinguished from the phosphates, for 
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example, which have four oxygens bonded to carbon, for 
example, as I am now drawing, and three of those oxygens 
are also bonded to other atoms, for example, hydrogen or 
carbon or a combination. (Drawing diagram.) 

Q. Would you please indicate on your notes there which 
is the one for phosphonate and which one is phosphate, by 
writing to the right of each— A. I will. 

Q. —their respective designations. A. I will. (Marking 
diagram.) 

Q. Phosphonate is also properly designated as an ester? 

A. Yes, it is, an ester of phosphoric acid. 
59 Q. Now, the first compound, which I ask you to 
identify by a Roman numeral I, is a phenyl com- 
pound because of the presence of the benezene ring indi- 
cated by the hexagon; isn’t that true? A. Yes. 

Q. And you designate that phosphonate as dibutyl be- 
cause there are upon the phosphorous atom two butyl 
groups; isn’t that true? A. Attached to oxygen, yes. 

Q. So that the substituent, which I read as CH;CH.CH: 
CH.O and CH;CH,;CH.O are the two butyl groups? A. 
Your last one you left out, CH. 

Q. Well— A. In the notes. Yes, they are. 

Q. And so the compound then becomes dibutyl phenyl 
phosphonate? A. Phosphonate. Correct. 

Q. Now, can you also draw me the structure—might as 
well use another page—of polybutyl methacrylate? 

Mr. Browne: Did you mean di butyl methacrylate? 

Mr. Moore: Polybutyl methacrylate. 

A. Polybutyl methacrylate. (Drawing diagram.) 

Q. Which is an ester of acrylic acid? A. Yes. It is of 
acrylic acid. 

Q. Suppose you designate that Roman numeral III and 

we can designate this phosphate with Roman numeral 

60 II. (Witness marks on diagram. ) 
Q. You might repeat again what you supgested the 
additive was in the exhibit— 

Let’s mark these now. 


Mr. Browne: 6. 
Mr. Moore: Exhibit 6. 


(The four containers, heretofore identified as A, B, C and 
D, were marked by the Notary Public as Plaintiffs’ Ex- 
hibits 6, 7, 8 and 9, respectively, for identification, and 
the same remained in custody of counsel for the plaintiff.) 


Mr. Moore: Is there a question on the record now on 
Plaintiffs’ Exhibit 6? 


(The record was read by the reporter as follows: 


“*Q. You might repeat again what you suggested the 
additive was in the exhibit—’’) 


Mr. Moore: 6. 

A. The additive in Exhibit 6 is a solution of polybutyl 
methacrylate in a solvent, the structure of which I am 
not sure enough to testify to right now. I have that struc- 
ture in my records. 

Q. In other words, it is polymerized butyl methacrylate? 
A. Yes. 

Q. Now, let’s turn to Exhibit 7, which has been identified, 
and I quote, as ‘‘Watson Fluid.’? What are the constitu- 
ents of that fluid in Exhibit 7? A. The same polybutyl 

methacrylate used in Exhibit 6, tributyl phosphate 
61 and a major amount of cresyl diphenyl phosphate. 
Q. Exhibit 7 contains no phosphonate; is that true? 

A. No phosphonate. 

Q. Let’s turn to Exhibit 8 of the plaintiff. Will you 
tell: me what the constituents of that are. A. Exhibit 8 
contains a major amount of di-2-ethylhexyl styryl phos- 
phonate and a polyoctyl methacrylate purchased commer- 
cially under the name of Acryloid HF 855 and described 
in the Watson patent as a solution of octyl methacrylate 
in a petroleum oil. 

Q. Will you let me have just once more the major con- 
stituents of Exhibit 8. A. Di-2-ethylhexyl styryl phos- 
phonate. 
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Q. Now, will you, under the numeral, Roman numeral 
IV, draw a picture of that cresyl diphenyl—or, no, di-2- 
ethylhexyl styryl phosphonate. (Witness draws diagram.) 

Q. In the naming of the compound will you tell me 
what is the significance in the bond CH double bond CH 
found between the phosphorous and the benzene ring? <A. 
This is necessary in order to call it a styryl, a derivative 
of the styrene. Styrene is a compound having an ethylene 
group directly attached to benzene. 

Q. The compound indicated under IV, then, differs from 

the compound indicated on I, in that there is an 
62 intervening olefin group— <A. Yes. 
Q. —which olefin group gives that compound IV 
its name? A. Yes. 

Q. And again, in this compound you depended, as a minor 
constituent, on HF 855— A. Yes. 

Q. —which is a trade-mark article? A. Yes. 

Q. You suggest that is a polybutyl methacrylate? A. 
Polyoctyl methacrylate. 

Q. In any case, it is a polyalkyl methacrylate? A. Yes. 

Q. Do I understand that Exhibit 9 is the same as Ex- 
hibit 8, except that for the constituent HF 855 you have 
substituted polybutyl methacrylate? A. Yes. 

Q. Let’s refer again to the compound designated as 
phosphonate under J. That can definitely be) called an 
alkyl phosphonate because of the two butyl substituents? 
A. Alkyl aryl phosphonate. | 

Q. And equally it can be called an alkyl phenyl phos- 
phonate, can it not? A. Yes. 

Q. And it can equally be called an alkyl aromatic 
63 phosphonate; isn’t that true? A. Yes. | 

Q. Now, what fiuid here, if any, includes as a con- 
stituent dioctyl styrene phosphonate? A. Fluid C and 
Fluid D. The names styrene and styryl— 

Mr. Browne: Exhibits 8 and 9. 

A. —are used interchangeably. They are synonyms. 

Q. By Mr. Moore: How do you make out the dioctyl sub- 
stituents? A. I don’t understand your question, Octyl is 
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the general term for the CH 8carbon-atom alkyl group. 
2 ethylhexyl is an 8-carbon-atom alkyl group, which is an 
octyl group. 

Q. Hexyl meaning 6 and the ethyl giving you 2 more? 
A. Giving you 2, yes. 

Q. What compound did you actually secure from Pro- 
fessor Woods of John Hopkins? A. Of the University 
of Maryland. 

Q. Of the University of Maryland. <A. Di-2-ethylhexyl 
styryl phosphonate. 

Q. You ordered that compound? A. Yes. 

Q. You took Professor Woods’ word for it that he sub- 
mitted that to you? <A. Yes, except that we did run an 

infrared analysis of the compound to confirm that it 
64 had the structures, that is, the phosphonate linkages 
and the alkyl] linkages. 

Q. Would the infra red run be conclusive in that mat- 
ter? A. Yes, when compared to known standards. 

Q. Did you have the known standards? A. We had a 
phosphonate which was supplied to us by Victor Chemical 
Company as a standard. 

Q. And the polybutyl methacrylate that was added as a 
constituent in each of Plaintiffs’ Exhibits 6, 7, 8 and 9 was 
added as an improver of the viscosity? 

Mr. Browne: I believe you misstated the question, Mr. 
Moore. I don’t believe the viscosity— 

Mr. Moore: I am asking the question, Mr. Browne. 

Mr. Browne: Well, don’t mislead the witness. 

Mr. Moore: I am not misleading the witness. 

Mr. Browne: That is not in conformity with the record. 

Mr. Moore: Just a minute. 


(Addressing the reporter.) Read the question back. 


(The record was read by the reporter as follows: 


“‘Q. And the polybutyl methacrylate that was added as a 
constituent in each of Plaintiffs’ Exhibits 6, 7, 8 and 9 was 
added as an improver of the viscosity?’’) 
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A. Polybutyl methacrylate was added to Exhibits 6 and 7, 
polyoctyl methacrylate was added to Exhibits 8 and 9. 
Mr. Moore: May I have that back. 


(Record read.) 


65 Q. Will you refer to the label, Mr. Seil, on Exhibit 

9 of the plaintiff and tell me what the label suggests 
is the methacrylate that’s been added? A. I am in error 
in that last case, in the last statement. 

Q. Are you also in error as to Plaintiffs’ Exhibit 8? A. 
No, the polyoctyl methacrylate—may I correct myself ?— 
the polyoctyl methacrylate was added to Fluid C. 

Q. Which is Plaintiffs’ Exhibit 8? A. Which is Plain- 
tiffs’ Exhibit 8, yes. 

Q. There was added HF 855? A. Yes, which is the trade 
name for polyoctyl methacrylate supplied by Rohn & Haas. 

Q. The minor constituent of each of Plaintiffs’ Exhibits 
6, 7, 8 and 9, which was added in the solvent, was added as 
an improver of viscosity, was it not? A. Yes. 

Q. You have identified such improvers of viscosity by the 
abbreviation V.I.? A. V.I. improvers. Viscosity Index. 
To correct the record, they are improvers of viscosity in- 
dex, not merely of viscosity. 

Would it help to— 

Q. Just a minute. Let me— A. —explain this? 

Mr. Browne: If the witness wants to explain his 
66 answer, he is entitled to explain it. 

(Addressing the witness.) Did you want to ex- 
plain your answer? | 

Mr. Moore: Go ahead. | 

A. Yes, I would like to. Polymers of this type are useful 
in improving the viscosity index, which is actually the 
change of viscosity between two temperatures, that is, the 
slope of the viscosity temperature plot between two se- 
lected temperatures, in general 100 degrees Fahrenheit and 
210 degrees Fahrenheit. Where the slope is large, this in- 
dicates a large change of viscosity and a large rate of 
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change of viscosity between those two temperatures. Where 
the slope is small, this indicates a small change in viscosity 
and therefore a small rate of change of viscosity. Poly- 
mers, in general, when added to monomeric liquids, will 
affect the slope of the viscosity temperature plot. In gen- 
eral, they will raise the overall viscosity at all tempera- 
tures, but the effect will be greater at the higher tempera- 
tures than at the lower, thereby decreasing the slope of 
the viscosity temperature plot. This slope is also called 
the Viscosity Index or V.I. 

Q. Well, in the case of Plaintiffs’ Exhibits 6, 7, 8 and 9, 
you have used an agent to increase the viscosity index? 
A. Yes. 


Q. And in the case of 6, 7 and 9 it is polybutyl 
67 methacrylate? <A. Yes. 
| Q. In the case of Exhibit 8 it is HF 855? A. Yes. 
Q. Polymerized alkyl methacrylate and polyalkyl meth- 
acrylate mean the same thing? A. Yes. 
Mr. Moore: I haven’t any further questions. 


Redirect Examination 
By Mr. Browne: 

Q. Would you indicate which of the polyalkyl methacry- 
lates have alkyl groups containing four to six carbon atoms? 

A. In what way? If they have four carbon atoms they 
are called polybutyl methacrylates, if they have six carbon 
atoms they are called hexyl, polyhexyl methacrylates. 

Q. Are there any with five carbon atoms? A. Theoret- 
ically one can make them. They are no—yes, there are, 
I take that back, there are. Polypental, pental being the 
alkyl name for a five-carbon atom, side chain. 

Q. So that polyalkyl methacrylate, the alkyl groups of 
which have from four to six carbon atoms, would compre- 
hend only three specific compounds; is that correct? A. 
Yes. 

Q. Those are the ones that you have just mentioned? A. 

Yes. 
68 | Q. Now, of the Plaintiffs’ Exhibits 6, 7 and 9, 
which, if any, would flow at a temperature of minus 
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65 degrees C in such a manner as to enable one to operate 
a hydraulic system of an aircraft? A. Exhibit 6. 
May I point out, Counselor, that you shifted over to 
degrees Centigrade? 
Q. Excuse me. I meant Fahrenheit. A. However, the 
answer is true as to either temperature scale. | 
Q. Let’s make it Fahrenheit. Is your answer the same? 
A. Yes. 
Q. Now, you referred to a material as HF 855. Is that 
the material to which reference is made beginning at line 
62 of column 6 of the Watson patent, Plaintiffs’ Exhibit 4? 
A. What line was that? 
Q. Line 62. A. Yes, it is. 
Q. Do these materials carry the polyoctyl methacrylate 
in a solvent? A. Yes, they do. 
Q. So that the HF 855 which is in Plaintiffs’) Exhibit 8 
is the material referred to in the Watson patent as Acryloid 
HF 855? A. Yes. 
69 Q. And which of the four exhibits, Plaintiffs’ Ex- 
hibits 6, 7, 8 and 9, contain what is described i in the 
Watson patent, column 3, lines 24 to 25, as dioctyl styrene 
phosphonate? A. Exhibits 8 and 9. | 


(Discussion off the record.) 


Mr. Browne: So that the record will be clear, in asking 
about Acryloid HF 855, the occurrences to which I referred 
were the two occurrences at lines 67 and 68 of column 6 of 
the Watson patent. 

Q. Referring for a moment now to the formulae which 
you drew on the yellow sheets here, would you put the full 
name of the phosphonate designated by I. 


(Witness marks on document.) 


A. I would like to point out thai dibutyl phenyl phos- 
phonate can also be called dibutyl benzene phosphonate 
and is so called in literature. 

Q. Now, the formula under IV is what compound? A. Di- 
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2-ethylhexyl styryl phosphonate. (Marking document.) 
And this can also be called Di-2-ethylhexyl styrene phos- 
phonate. 

Q. Would you put that down underneath it. 


(Witness marks on document.) 


A. And of course it ean also be called dioctyl styrene 

(or styryl) phosphonate. (Marking document.) 

70 Q. That you have written down? A. That I have 
written down. 

Q. Now comparing the formula for dibutyl phenyl phos- 
phonate, designated by I, with the formula for dioctyl sty- 
rene phosphonate under IV, the latter contains the styrene 
or styryl linkage between the phosphorous and the benzene 
ring; is that right? A. Yes. 

Q. Is there any hydrocarbon linkage whatever between 
the phosphorous and the benzene ring of the phosphonate 
under I? A. No, no hydrocarbon linkage. There is a carbon 
linkage. The styrene is a hydrocarbon linkage. 

Q. Pardon? A. The styryl is linked by or through a 
hydrocarbon linkage to the phosphorous atom in dioctyl 
styryl phosphonate. 

Q. Is the linkage shown in the styryl group also referred 
to as an olefin linkage? A. Yes, itis. . 

Q. Is there any olefin linkage in the formula designated 
by I? A. Not of the same kind as IV, no. 

Q. Is there any double bond between carbon except in 
the ring in FormulaI? A. No. 

Q. But there is a double bond between the carbons 
71 | in the styryl group of Formula IV? A. Yes. 

i Q. Does the presence of the styryl group affect 
the chemical and physical properties of the phosphonate? 
A. Definitely. 

Q. Did you make measurements of the viscosities and 
and other characteristics of the dibutyl phenyl phosphonate 
and the dioctyl styryl phosphonate? <A. Yes. 

Q. Do you have that with you? A. Yes, I do. (Handing 
document to counsel.) 
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Mr. Browne: I will ask that this sheet be identified as 
Plaintiffs’ Exhibit 13. And while we are at it; unless you 
would like to mark the yellow sheets as your exhibits, Mr. 
Moore, I will ask that they be marked as Plaintiffs’ Ex- 
hibit 14. | 

Mr. Moore: Suppose you mark them. | 

Mr. Browne: Plaintiffs’ Exhibits 144 and B, two sheets, 
on which the witness drew the structural formulae and 
made other notations, A containing the structural formulas 
identified by I and II, B the sheet identified with III and IV. 

Mr. Moore: Correct. | 

Mr. Browne: Will you please mark that. | 


(The said documents were marked by the Notary Public 
as Plaintiffs’ Exhibits 13, 14A and 14B, respectively, 

72 for identification, and the same are transmitted here- 
with.) 


The Witness: May I go back to a questian asked by 
Counselor Moore regarding the designation of di-2-ethyl- 
hexyl! styryl phosphonate— 

Mr. Moore: Formula IV on Exhibit 14B. 

Mr. Browne: You may explain. 

A—as a alkylaryl phosphonate and explain ithis in fur- 
ther detail. | 

Mr. Browne: You may explain any answer you have 
given. 

A. The designation monoalkyl or, pardon me, dialkyl 
monoary! phosphonate is reserved in general to a compound 
within an aromatic group, such as benzene, a benzene ring 
is directly attached to phosphorous; whereas in the styryl 
phosphonate the alkyl linkage puts it actually in the class 
of dialkyl alkaryl phosphonates. This again jis different 
from the class of dialkyl aryl phosphonates, as|exemplified 
by dibutyl phenyl] phosphonate or Formula Ion Exhibit 
14A. While my initial answer to Counselor |Moore was 
general, in the sense that one of the alkyl groups also 
contains an aryl group, there is a difference in designation 
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which Counselor Browne has brought out and leads to 
differences in physical properties between the two groups 
of phosphonates. 

Q._ By Mr. Browne: Now, when Mr. Moore was asking 
questions of you he asked if you prepared the fluids used 

in these tests. Did you prepare the base fluids 
73 themselves? <A. No. 

Q. Would you explain as to what fluids were pro- 
cured and what part you actually played in the preparation 
of the materials, let us say, the liquid materials that were 
used in the tests? A. Well, the M Fluid or Exhibit 6, we 
purchased the dibutyl phenyl phosphonate, we purchased 
the polybutyl methacrylate and our operation here con- 
sisted in mixing the fluids. 

In Exhibit 7, the W fluid, the same answer. 

In Exhibits 8 and 9, the base stock we obtained from 
Dr. Woods of the University of Maryland and purchased 
the polymeric materials which were added. And again we 
mixed the fluids here. 

Q. So that when you say prepared the fluids, you mean 
that you mixed ingredients which were purchased else- 
where? <A. Yes. 

Q. Does the HF 855 which you used and which you pro- 
cured from a commercial source include a solvent? A. Yes, 
it does. 

Q. Is it polybutyl methacrylate? A. Yes. These mate- 
rials, if obtained without a solvent, which is possible, are 
almost unmanageable, in that they may be solid to semi- 
solid material bases. 

Q. Does the Watson patent, Plaintiffs’ Exhibit 4, 
74 indicate whether those materials contain a solvent or 

not? A. Yes, it does, it describes HF 855, for ex- 
ample, exactly. 

Q. So that the materials you procured, according to your 
understanding, are those described in the Watson patent? 
A. Yes. 

Q. When Mr. Moore was examining you he asked if you 
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had any written instructions, and your answer, I believe, 
was ‘‘No.’’ Were you, however, furnished copies of both 
the Watson patent, 2,636,862, Plaintiffs’ Exhibit 4, and the 
Woodstock patent, 2,471,472, Exhibit 5, for your use? 
A. Yes, I was. 

Q. So you just didn’t pull these things out of the air and 
go strictly on your own doing, whatever you pleased? 
A. That’s correct. 

Q. Were you asked to prepare the compositions indicated 
here in Plaintiffs’ Exhibits 6, 7,8 and 9—A. Yes. 

Q. —according to the teachings of the Watson and Wood- 
stock patents, as best you could? A. Yes, I was. 

Q. Except for Plaintiffs’ Exhibit 6—pardon me—that is 
not in the teachings of the Watson patent, is it? A. No, it 
is not. | 

Q. Now will you explain why you didn’t use’ the dioctyl 

styrene phosphonate in the W Fluid, Plaintiffs’ 
75 Exhibit 7, instead of the mixture of tricresyl phos- 
phate and cresyl diphenyl phosphate? A. Tributyl 
phosphate. | 

Q. Tributyl phosphate and cresyl diphenyl phosphate. 
A. As I explained, I believe, in my earlier statement, the 
system into which this fluid was going for demonstration 
purposes—the fact that it was not operable, in an aircraft 
system requires two gallons of fluid and we couldn’t get 
enough at reasonable cost to fill that system. 

Q. Were the amounts of dioctyl styrene phosphonate 
which you obtained sufficient to give you a reference basis 
upon which to prepare the W Fluid, Plaintiffs’) Exhibit 72 
A. Yes, they were. We have had sufficient quantities of 
the fluid to determine the physical properties required for 
screening purposes, for example, to see if they would be 
suitable for application, such as aircraft hydraulic fluids. 

Q. And from all of the tests that you have made, are 
the compositions which contain dioctyl styrene phosphonate 
better or worse for use as hydraulic fluids than) Plaintiffs’ 
Exhibit 7, Fluid W? A. In aircraft hydraulic systems they 
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are worse—in fact, they are impossible, I believe, because 
of low temperature properties, that is, the viscosity is 
much too high. 

Q. What was the condition of Plaintiffs’ Exhibits 8 and 

9 as you removed them from the cold box in the 
76. earlier tests? A. Well, at negative 65 there was 

practically no perceptible flow in the minute or two 
that we observed the fluids, at negative 40 they began to 
move but, again, in a minute or two did not make significant 
progress down the side of the bottle. 

Q. And even here at room temperature would you com- 
pare Plaintiffs’ Exhibits 8 and 9 with Plaintiffs’ Exhibit 6, 
as to viscosity and state which are the most viscous? 
A. Well, 8 and 9 are obviously not as fiuid or as thin as 6. 

Q. Test data bearing out your statement is shown on 
Plaintiffs’ Exhibit 138? A. Yes, it is. 

Q. Will you point to the column on which that appears. 
A. All right. For example, your ambient temperature 
here is probably 85 degrees or thereabouts, the data that 
I have is at 100 degrees Fahrenheit. The viscosity—wait 
aminute. I don’t have—pardon me, I do not have the data 
at 100 degrees Fahrenheit in this table, I have only the 
data at negative 40 on Exhibits 8 and 9. This data I have 
in other reports that I haven’t copied onto this table yet. 

Q. What is the viscosity of Exhibits 8 and 9 at minus 40? 
A. Exhibit 8 has a viscosity of 178,000 centistokes, Exhibit 

9 has a viscosity of 209,000 centistokes at negative 40. 
77 Q. How does the viscosity of Plaintiffs’ Exhibit 6 

compare at the same temperature? A. The viscosity 
of Exhibit 6 at negative 40 is 826 centistokes. 

Q. Exhibit 7 is what? A. The viscosity of Exhibit 7 at 
negative 40 is 64,000 centistokes. 

Q. Do you know offhand what the viscosity of standard 
hydraulic fluid for DC-6’s today would be at minus 40? 
A. The negative 40 viscosities for low-temperature hy- 
draulic fluid is approximately 500 to 1000 centistokes at 
negative 40. For example, Skydrol 500, the hydraulic fluid, 
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fire resistant, used in all commercial jet transports now 
in manufacture, has a viscosity of about 450 centistokes at 
minus 40 degrees Fahrenheit. 

Q. So Plaintiffs’ Exhibit 6 is within the operative range 
of commercial hydraulic fluids at minus 40 degrees Fahren- 
heit? A. Yes. 

Q. But Plaintiffs’ Exhibits 7, 8 and 9 are not; is that 
correct? A. They are not. 

Mr. Browne: I have no further questions on redirect. 

Mr. Moore: No recross. 


Deposition 
78 Charles Wesley Galloway, 


produced as a witness on behalf of the plaintiffs, being first 
duly sworn, was examined and testified as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your name and residence ad- 
dress. A. My name is Charles Wesley Galloway. I live 
at 20949 Burton Street, Canoga Park, California. 

Q. By whom are you employed? A. Douglas Aireraft 
Company. 

Q. How long have you been employed by Douglas? A. 
Five years in November. 

Q. What is your present position? A. I am Research 
Test Engineer, currently group leader of Basic (Components 
Development. 

Q. How long have you held that position? A. Research 
Test Engineer, I have been for some time, the Group Leader 
is approximately one month. | 

Q. By ‘‘some time,’’—how long have you \been in re- 
search testing for Douglas? A. Five years. | 

Q. As long as you have been with the company ? A. 
With the company, yes. 
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Q. During the course of your employment with 

79 Douglas have you had occasion to work with hy- 

_ draulic components of the Douglas aircraft? A. 
Yes. This has been most of my work. 

Q. Were you asked to prepare a physical setup for the 
purposes of this examination? A. Yes, I was. 

Q. Would you advise generally the physical arrange- 
ment of that setup? A. Setup that I have in the cold box 
out there now is actually two systems. These are two 
identical system. Now, in the one system we have the 
Fluid M, the other system we have the fluid W. 

Q. Are those the fluids that were furnished to you by Mr. 
Seil, under those respective designations? A. Yes, they 
are. Now we are using a DC-8 rudder actuator cylinder as 
our jtest device. I have plumbing line installation and so 
forth to simulate, to a certain extent, what we would have 
in the airplane. 

Q. That is by length of lines and system pressures and 
so forth? A. System pressures are the same as we would 
have in the airplane, the length of the lines are shorter. 
The fact that we have shorter lengths of lines in this case 
means that the actuation rates in our test setup will be 
faster than what we would have in airplane application. 

_  Q. All right. Would you describe generally what 
80 the apparatus consists of by way of temperature- 

_ control mechanisms and the type of test that you are 
asked to conduct and how it will be conducted. A. This 
apparatus is all installed, with the exception of our pres- 
sure gauges, in a thermal chamber in which we are capable 
of lowering the temperature down to minus 65 degrees 
Fahrenheit. I was asked to make a setup which would 
show the differences in actuation due to viscosity. This set- 
up will demonstrate that. One difference that we have in 
this particular system from an aircraft system—for ex- 
ample, the DC-8—is I was not supplied with a sufficient 
amount of fluid so that I could use the regular hydraulic 
system. For this reason I am having—or had to use what 
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I am terming as floating piston fluid transfer barriers. 
Now, the only purpose for these transfer barriers is so that 
I can use a prime mover fluid to actuate my system with. 

Now, there is no connection between the fluid which I am 
using as my prime mover and the our test fluids M and W, 
they are separated by this floating piston and there is no 
intermixing between them. 

Q. Have you tried to operate this equipment under vari- 
ous temperature conditions? A. Yes, I have. I have op- 
eratel at room temperature, which was approximately 80 
degrees Fahrenheit, I have operated at minus 40 degrees 

Fahrenheit and also at minus 65 degrees Fahrenheit. 
81 Q. At minus 65 degrees Fahrenheit was there any 

motion of the rudder-actuating cylinder in the sys- 
tem employing Fluid M? A. Yes. 

Q. Was there any movement of the same element in the 
system employing Fluid W? A. I could not observe any 
motion. We held the pressure on the system for three 
minutes without any motion being observed. 

Q. Now, do you also have in your cold chamber any 
other materials other than Fluids M and W? If so, please 
describe them. A. Yes, we have four bottles which were 
put in there by Mr. Seil, and these four bottles contain, 
respectively, Fluid M, Fluid W and two other fluids which 
I do not know the chemical name, they are coded C and D. 

Q. Were you also asked to arrange for motion pictures 
to be taken of the tests about to be made? A. Yes, I was. 
This arrangement was made so all our operations will be 
photographed. 

Q. Now, then, we will proceed to the location of the cold 
box and when we get there, if you will tell us the system 
to be operated under the minus 65-degree temperature 
first, with the door of the chamber closed, so Mr. Moore, 
the Solicitor, may observe through the glass window along 

with you what takes place, if anything, when the 
82 system is actuated under the conditions that you 
have described; then you will open the door and re- 
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move the fluids that are in the tubes that Mr. Seil placed 
in the cold box, holding them up before the camera so that 
the viscosity at minus 65 degree temperature can be ob- 
served; thereafter you will reduce the temperature, the 
ambient temperature and the temperature of the fluids, to 
approximatly minus 40 degrees Fahrenheit; and subsequent 
to that, after the lunch recess is concluded—and during the 
lunch recess you will allow it to come to the atmospheric 
temperature, approximately; repeating the same steps at 
each of those three temperatures, namely, trying to operate 
the rudder control mechanism and measuring the time in- 
terval required, the difference in the time interval required 
to actuate the system employing Fluid W with the system 
employing Fluid M. A. All right. 


(Whereupon adjournment was taken to the area of the 
cold box in the laboratory. 


Mr. Browne: We are resuming the testimony of Mr. 
Galloway in the location of the cold box and the test equip- 


ment which has just been described. 

Q. Would you please check the condition of the test equip- 
ment at this time and indicate what the temperature con- 
ditions are inside the cold box, both as to the atmosphere 
in the cold box, the temperature of the M Fluid and the 

temperature of the W Fluid. 
83 It being borne in mind that Mr. Galloway has in- 
formally described to Mr. Moore the general setup 
of the equipment which will be shown in the motion pictures 
which will be taken as soon as the door is opened, exposing 
the equipment to the atmosphere. 

Now please check it. A. The two test components we 
have in the cold chamber, which contain the W Fluid and 
the M Fluid, have been socked in overnight at minus 65 
degrees Fahrenheit. I will check these temperatures to 
make sure they are correct. The fluid temperature of both 
the W and M systems is minus 65 degrees Fahrenheit and 
the air temperature in the chamber is also minus 65 degrees 
Fahrenheit. 
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Mr. Browne: Now Mr. Moore will observe the action of 
the equipment as Mr. Galloway gives the signal for the 
pressure to be turned on. 

Will you please do that now. 

Q. And, Mr. Galloway, will you time the interval it takes 
for the M Fluid system to complete the stroke and also 
state what you observe with respect to the W system 
movement, A. All right. We will first move our struts 
into the extension direction. You will notice that the strut 
on the far side contains the M Fluid, the one on the near 
side contains the W Fluid. I think we will see the strut on 
the far side will come out quite rapidly, the one on the near 

side much slower. 
84 Are you ready? I will now give the signal to actu- 
ate the valve to apply pressure to both the M and W 
systems. You watch closely now. Go. 

The M system is now stopped. It required 6.4 seconds 
for the M system to travel eight inches. The W system 
may be moving, but if it is, it is so slow it is difficult to 
see it. We will wait for approximately three! minutes to 
see if we get any motion. (Waiting). I see that we have 
moved approximately one-quarter inch in one| minute on 
the W system. All the pressure now is concentrated in the 
W system, since the M system has bottomed its|full stroke. 

I think two minutes will probably be sufficient, don’t you? 

Mr. Moore: Give it three. 

The Witness: Three? 

Mr. Moore: Yes. | 

A. I might note that these cylinders which we have in 
here are used to actuate a rudder on the DC-8 and as such 
it is necessary that the actuation rate be quite rapid. 

We have just now completed three minutes with pressure 
applied to the W system and the actuator rod! has moved 
approximately three-fourths of an inch, as close as I can 
tell by looking at it. | 

Mr. Moore: I will agree, three-quarters of an inch. 

Q. by Mr. Browne: Will you restore the |systems to 
their original condition and thereafter repeat this same 
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85 test with the door open so we can take a camera shot 
of the same setup. A. Yes, I will. 

‘Q. And upon completion of the stroke and the interval 
of time to show whether there is any movement of the W 
system, will you remove the tubes of fluid from the chamber 
and turn them upside down to show what degree of fluidity, 
if any, there is in the respective fluids, M, W, C and D, that 
is, the M Fluid, the W Fluid and C and D fluids, respec- 
tively. And when you hold up the tubes show the front of 
the bottle as he has to focus on that. A. We will wait a 
minute or two until our W system returns back to its re- 
tracted position. 

Q. In order that the record will be clear, will you explain 
the pressure. A. We are now returning the W system to 
its full retracted position. We have 3000 PSI on my prime 
mover oil, which is applied to the W system through a 
transfer barrier. You see the pressure reading on the 
gauge is 3000 PSI (indicating). Notice there is no pres- 
sure on these other two gauges because we are not pres- 
surized in the extended direction. These two gauges only 
show the pressure in the extended, as we will point out in 
a minute. 

This is Fluid D and this is C. 

Mr. Browne: The first two fluids the operator held in his 

hands were C and D. The one in his right hand is 
86, A or M Fluid, and the one in his left hand is the W 
or B Fluid. 

Ts it clear, in case the camera doesn’t take it, Mr. Moore, 
that the M Fluid flowed freely under those conditions and 
the W Fluid in the tube did not flow at all from the bottom 
of the tube when it was inverted? 

Mr. Moore: That’s right. 

The Witness: We will now adjust our thermal chamber 
so we will warm up to minus 40 degrees Fahrenheit. 


(Discussion off the record.) 


The Witness: I have adjusted the temperature in our 
cold chamber so that the temperature on the W and M fluid 
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system will be minus 40 degrees Fahrenheit. I have a 
visual recording of this and we can check to see that we 
are at this temperature. 

Mr. Browne: Will you and Mr. Moore please check that 
now. 

Mr. Moore, are you satisfied that according to the instru- 
ments the system is now in equilibrium at minus 40 de- 
grees Fahrenheit to the two fluids in the temperature 
chamber? 

Mr. Moore: No. All I can read is the temperature on 
the gauge. 

Mr. Browne: That’s what I asked you, if you agree that 
the reading does so indicate. 

Mr. Moore: Yes, the reading so indicates, a minus 
87 40 degree Fahrenheit temperature. 

The Witness: I will point out one more thing here 
now. We have three thermocouples, two thermocouples are 
in the W and M fluid, respectively, the third thermocouple 
is in the ambient in the chamber. We will now switch the 
selector switch on the temperature recorded from the one 
position to the other, going through all three positions, to 
show that there is no motion on the indicator. We are now 
on the W position. I will switch to the M Fluid. There is 
no motion on the indicator. I will switch to the ambient 
temperature. Again no motion on the temperature indi- 
eator, indicating that all three temperatures are stabilized 
at minus 40 degrees Fahrenheit. 

Q. By Mr. Browne: Now will you also switch it to the 
other terminal, which would show the air temperature out- 
side the box. A. All right. We have another thermocouple 
on this recorder, which is reading outside air temperature. 
Now switch to that, show what we are recording. Record- 
ing about 76 degrees air temperature outside the thermal 
chamber. 

These wires that you see here are the standard instru- 
mentation thermocouple wires which are going to the sys- 
tems that were specified. 
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Q. Now will you repeat the test which you previously 
conducted, the test now being conducted under the tempera- 
ture of minus 40 degrees Fahrenheit. A. We will 

88 extend the two struts, apply pressure to the two 
| struts to extend them, with the temperature being 
minus 40 degrees Fahrenheit. I will time both the struts 
to determine the relative time that it takes to extend them. 

Mr. Browne: At the conclusion of that portion of the 
test Mr. Seil will withdraw the bottles from the chamber 
and hold them up for the camera and for Mr. Moore to see 
the relative viscosities of the fluids M and W and C and D, 
respectively, in that order. 

Q. Now, what readings did you obtain as to the time re- 
quired for completing the strokes of the respective arms? 
A. It required 2.5 seconds for the M system rod to extend 
full stroke, eight inches; it required—one minute—3.4 sec- 
onds for the W system rod to extend full stroke, eight 
inches. 

Q. Would you explain the fact that there was a mistake 
in the temperature card which appeared on the movie film 
at the beginning of this shot. A. Yes. I neglected to re- 
move the card which indicated a minus 65-degree tempera- 
ture when we started filming this minus 40-degree tempera- 
ture run. As noted in the movie, this was corrected by re- 
placing the card with the correct temperature, minus 40 
degrees Fahrenheit. 

Q. Would you also explain the load conditions of this 
system as compared with the load condition which would 

prevail at the end of each of these arms when they 
89 are in operation in an aircraft? A. Yes. This is 

something which is very important. The system that 
we have now, the cylinders and the rod ends are not at- 
tached to any device, they are free. In an airplane system 
it is required, as I previously mentioned, that these cylin- 
ders, these actuators, move the rudder control surface. 

Now, this means that in the airplane these rod ends would 
be attached to a load which they would be required to move. 
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This means, then, that the motion—the time required to 
move these would be less—I am sorry; correction—would 
be greater in service than what we have illustrated here, 
since they would be moving against a load and this would 
require an additional pressure over what is available, due 
to the high viscosity of the fluid. 

Mr. Browne: Now we will allow the equipment to reach 
approximately room temperature. During that time we 
will take a lunch recess and adjourn—till about 2:30? 

Mr. Moore: Make it 2:00. 

Mr. Browne: All right. 2:00 o’clock, we will return and 
resume, duplicating the two tests which were just shown 
under room temperature conditions. Thereafter we will 
make all three witnesses available to Mr. Moore for cross- 
examination. | 

(Discussion off the record.) | 

Mr. Browne: The fiuid samples which| have been 
90 demonstrated in these tests and identified as M. W, 


C and D, or A, B, C and D, respectively, 4 I will ask 


be marked as Plaintiffs’ Exhibits 6, 7, 8 and 9, respectively. 
Mr. Moore: And the chart coming off, the recording 
chart? 
Mr. Browne: The recording chart in the thermocouple 
indicator will be Plaintiffs’ Exhibit 10. | 


(The said objects and documents were marked by the 
Notary Public at a later time for identification.) 


(Discussion off the record.) | 


Mr. Browne: Now, while we are here, as far as the mo- 
tion pictures are concerned, Mr. Moore, are you willing to 
stipulate that the motion pictures which are being taken 
here may also be used to illustrate the operations to the 
court? 

Mr. Moore: Let me see them first. 

Mr. Browne: All right. Subject to your right to object 
on any ground whatever. So stipulated. 
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(Whereupon, at 1:00 o’clock p.m. and adjournment was 
taken until 2:00 o’clock p.m.) 


91) (The taking of the depositions was resumed at 
2:45 o’clock p.m., the same day, at the same place, 
the same parties being present.) 


Deposition 
| Charles Wesley Galloway 


resumed the stand and testified further as follows: 
Direct Examination (Resumed) 
By Mr. Browne: 


Q. We will proceed to repeat the experiments which were 
previously conducted, this time those experiments being 
conducted at room temperature, which is a little less than 
80 degrees Fahrenheit. Mr. Galloway will explain the read- 
ings on the temperature indicators and explain the tests 
which will now be performed. 

The Witness: We have now heated up the M system and 
the W system to room temperature, approximately 78 de- 
grees Fahrenheit. We will now actuate the struts at this 
temperature with the M and W fiuids in these. 


(Discussion off the record.) 


Q. By Mr. Browne: Will you explain how you will con- 
duct the test this time, in order to determine the distance 
traveled by each of the cylinders, per unit of time. 

Mr. Moore: You don’t mean cylinders, do you? 

Q. By Mr. Browne: Each of the arms, actuating arms. 

| A. All right. At minus 40 degrees and minus 65 


92: degrees Fahrenheit both rods, cylinder rods, with 

i the M and W fluids, moved sufficiently slow that we 
could get a fairly accurate time count on it. At room tem- 
perature we run into the problem that the M system rod 
will rapidly move over to full stroke. At this time all the 
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pressure will then be fed into the W system, with an at- 
tendant increase in the speed of moving the W system. So 
in order for a direct comparison we will measure the dis- 
tances versus the time that the rods are moving in each 
case. In other words, we will record the time that it takes 
the M strut to move full stroke. When this reaches full 
stroke we will then mark the W strut and compare the dis- 
tance that the two travel, the times being the same in both 
cases, 


(Discussion off the record.) 


Q. By Mr. Browne: Would you state what you observed 
and what was recorded on the camera in this test which you 
just completed. A. All right. We operated the system, the 
M system rod moved a total of eight inches in a period— 
I will have to re-do that so we can catch that. 

The M system rod moved a total of eight inches while the 
W system rod, in the same time period, moved a total of 
six inches. This means that the M rod moved a distance 
of two inches farther than the W rod during the same time 
interval. 

I neglected to record the time during this run, so 
93 we will make a run again and record the time for 
total stroke on the 8-inch rod with the M system. 

The time required for the M cylinder rod to move the full 
stroke of eight inches was one second. This is the same 
time during which the W system rod moved six inches. 
These tests being conducted at room temperature, approxi- 
mately 78 degrees Fahrenheit. 

Mr. Browne: [I will ask Mr. Seil to hold up for the cam- 
era the liquids that he previously held up, namely, Exhibits 
6, 7, 8 and 9, for the camera and for Mr. Moore to see, at 
room temperature, namely, approximately 78 degrees. 

The first fluid he is holding up is the M Fluid, the second 
fluid he is holding up is the W Fluid, the third fluid he is 
holding up is what is identified as the C Fluid, and the 
fourth is the D Fluid. 
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(At this point the taking of this deposition was sus- 
pended, while the deposition of Wiux11am Harotp Conron 
was taken.) 


Mr. Browne: Now, Mr. Moore, do you have any cross- 
examination that you wish to conduct here while we are in 
the presence of the equipment and the facilities and all 
three of the witnesses, before we go back to the conference 
room to take up individual cross-examination? 

Mr. Moore: I think we had better go back to the confer- 
ence room, then if necessary we can recess back here. 

Mr. Browne: Very good. We will adjourn to the con- 
ference room. 


94 (Pursuant to agreement of counsel this matter was 

continued to 4:20 o’clock p.m., the same day, in the 
conference room, where the following proceedings were 
had :) 


Mr. Browne: Mr. Moore, would you like to cross-exam- 
ine Mr. Galloway? 


Cross-Examination 
By Mr. Moore: 


Q: Mr. Galloway, were you involved in discussions with 
Mr. Gerald H. Peterson, Mr. Francis C. Browne, Mr. Chris- 
tian A. Seil and Mr. Douglas H. Moreton prior to your tes- 
tifying today? <A. Yes, I was. 

Q. So there were five people at the discussion? A. One 
of our discussions, I think, also included Carl Chambers. 
I don’t believe you named him. 

Q. So there were two discussions, one involving Browne, 
Peterson, Moreton, Seil and you, and the second discussion 
involving Peterson, Browne, Moreton, Seil and Chambers; 
is that right? A. No, no. Let me make a statement here. 
In any situation like this that has anything to do with the 
synthetic fluids program, we get together any number of 

times to discuss the program, and so forth. Now, 
95 as far as this particular program was concerned, 
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we had two meetings. That was with Doug Moreton, 
Chris Seil and myself, Mr. Peterson and Mr. Browne. An- 
other meeting took place between Mr. Chambers, Mr. Peter- 
son, Mr. Browne, Doug Moreton and myself. | 

Q. Did you get any written instructions as the result of 
either discussion? A. No, I did not. 

Q. What part was assigned to you in connection with the 
test program? A. Well, my portion was to te up some 
kind of device which would illustrate the viscosity effect in 
the hydraulic system at different WRRSRAGIESE: This is 
what I did. 

Q. The setup that was photographed in moving pictures 
this afternoon was the setup— A. This is the setup that 
we were illustrated in the lab and also photographing in 
the movies. 

Q. The cylinder that was used in that setup was a cylin- 
der from a DC-8; is that right? A. This is what is com- 
monly called a rudder actuating cylinder and it is from the 
DC-8 airplane. Both of the cylinders were. 


Mr. Moore: I have no further questions. | 
96 Redirect Examination | 


By Mr. Browne: 


Q. In the course of our discussions, to which you have 
made reference, were you told what you were to say at the 
deposition? A. No. 

Q. You were told that you would be expected to testify, 
were you? <A. Yes. 

Q. The setup which you arranged for in thé cold box, 
was that done under the direction of Mr. Morton or Mr. 
Peterson or myself? A. No. 

Q. Mr. Chambers? A. No. This was—the setup in the 
cold box was more or less left up to myself. They told me 
what they wanted and I went ahead and made the arrange- 
ments for it. 

Q. What criteria did you use in setting up that arrange- 
ment? Why did you select the temperatures you did and 
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the device you did, and so on? A. The temperatures that 
were used, of course, were discussed previously. And the 
reason that these temperatures were selected was the de- 
sign requirement of the DC-8 as minus 65 degrees Fahren- 
heit, have to be able to operate satisfactorily at minus 65. 
The reason minus 40-degrees temperature was used is we 
also have to, in the DC-6 and -7 series airplane— 
97 ~ this is the temperature that the design requirement 
: has specified for these two airplanes. And of course 
it is always interesting to have a comparison by room tem- 
perature and ambient temperature. 

Q. Now, you recall the M Fluid, Plaintiffs’ Exhibit 6, 
and the W Fluid, Plaintiffs’ Exhibit 7, which were em- 
ployed in the tests that you prepared, do you not? A. Yes, 
I do. 

Q.| And in view of your knowledge and experience as to 
the hydraulic requirements, would Plaintiffs’ Exhibit 7, 
the W Fluid, be a satisfactory hydraulic fluid either for 
the DC-6 series or -7 or -8?. A. For the operation range 
characteristics of both the -6 and -7 and DC-8 airplanes, 
I would say definitely ‘*No.’’ 

Q. The same question with respect to Plaintiffs’ Exhibit 
6, the M Fluid? A. I find it a little hard to make a state- 
ment on the M Fluid. I think it could be used. In order 
to—myself, in order to definitely state—this would have to 
go through a more extensive test program, I feel. 

Q. Let me ask one further question: There are other cri- 
terial besides viscosity that have to be met in the hydraulic 
fluids before they are approved for use in hydraulic sys- 
tems? <A. Certainly—from the standpoint of Douglas re- 

quirements now I am speaking of—we have to have 
98 fire-resistant properties. This is one of the more 

stringent requirements, which in some instances are 
peculiar to Douglas. Now, other requirements, which are 
peculiar to the industry, have to be good lubricity proper- 
ties. Like to have a reasonably low specific gravity, prob- 
ably in the neighborhood of 1.0, in order to keep the weight 
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of your hydraulic system down. You have to) have good 
handling properties, good—of course, one of your major 
properties that you need is viscosity. These are some of 
the basic requirements on the fluids. 

Q. So that if the material fails to meet the vistosity tests, 
do you consider it any further for usefulness under those 
criteria that are established? A. For the DC-6, -7 and -8 
airplanes I would say no, definitely not, if the base ma- 
terial does not meet— 

Q. By ‘‘base material,’’ you mean— A. Base fluid. 

Q. The fluid which would be put in the system itself? A. 
Yes. Now, by ‘‘base material,’’ I mean that of our fluids— 
we had improvers, corrosion resistants and so forth, and 
as far as I know, you don’t depress the viscosity index of 
a fluid by putting additives in it, you always increase it. 

Mr. Browne: I have no further questions on redirect. 

Mr. Moore: We are through. | 


(Discussion off the record.) | 


99 Q. By Mr. Browne: Would you mark those A and 
B and describe what it is you are marking here, the 

two circular dises which you have in front of ydu. A. The 
temperature-recording chart which I will mark as A re- 
cords the temperature—the fluid temperature in the W 
system. Now, this shows the temperatures at which we 
were operating, minus 65 degrees F, minus 40/degrees F, 
and room temperature, shows them stabilized at those 
points. 
Q. The handwritten, printed notes, which appear in ad- 
dition to the graph line, who inserted those?) A. I put 
those on. 
Q. When did you put those on? A. Right after we com- 
pleted the tests, while I was waiting for the Anal cross- 
examination. 
Q. All right. Would you mark the other ra B and tell 
us what that is. A. The one I have noted as B is a tem- 
perature recording which is obtained from the jcold cham- 
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ber temperature recorder. Now, this recording is just the 
air temperature in the chamber. 

Q. With regard to the fluid or anything else? A. With- 
out regard to the fluid. 

Mr. Browne: All right. I will ask that these be marked 
Exhibits 11A and 11B, respectively. 


(The said documents were marked by the Notary Public 

' as Plaintiffs’ Exhibits 11A and 11B respectively for 

100 . identification, and the same are transmitted here- 
with.) 

Q.' by Mr. Browne: You have just shown us a drawing. 
Would you state what the drawing represents? <A. This is 
a schematic which I made up to illustrate the plumbing and 
the type of system that we have here. 

Q. Was a copy of that chart fastened to the cold box door 
during the course of the tests? A. Yes, that was. 

Q. Mr. Moore saw that at the time of the tests? A. Yes. 
Now, I made one note on this particular chart which I have 
here which was not on the box that we were running the 
tests in. 

Q.:What note is that? A. That is ths components are 
not to scale. 

Q. ‘That is in the lower right-hand corner of the chart? 
A. That is correct. 

Mr. Browne: I will ask that the reporter mark that as 
Plaintiffs’ Exhibit 15. 


(The said document was marked by the Notary Public as 
Plaintiffs’ Exhibit 15 for identification and the same is 
transmitted herewith.) 


Deposition 
101 William Harold Conron, 


produced as a witness on behalf of the plaintiffs, being first 
duly sworn, was examined and testified as follows: 
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Direct Examination 
By Mr. Browne: 


i 

Q. Would you state your full name and residence 
address? A. William Harold Conron, 15610 Black Hawk 
Street, Granada Hills. 

Q. By whom are you employed? A. Douglas Aircraft 
Company. 

Q. How long have you worked for Douglas A. Four 
years and three months. 

Q. What is your position and what are ue duties? 
A. Photographer for the Douglas Aircraft Company. 

Q. Were you requested to take the photographs which 
have just been completed here in the presence y Mr. Moore 
and the witnesses? A. Yes, I was. 

Q. Did you take the photographs? A. Yes, f did. 

Q. Are you going to be responsible for the development 

of the film? <A. Yes, I will. | 
102 Q. People under your direction will actually do 
the processing? A. That’s right. | 

Q. You are willing to examine the film after it is run and 
ascertain whether it accurately shows the things which 
were photographed at that time, will you? A./I will. 

Q. Mr. Moore will have the opportunity of examining 
the film to make sure that it coincides with what he saw 
taken at this time. | 

Now, you also had an assistant working with you this 
morning, did you? A. I did. 

Q. What was his name? A. David Ross. 

Mr. Browne: Do you want Mr. Ross’ statement, Mr. 
Moore? 

Mr. Moore: No. | 

Mr. Browne: Since Mr. Conron is in atte you are 
willing to accept his responsibility for the films]? 

Mr. Moore: Oh, yes. 

Mr. Browne: Very good. Any cross- -examination? 

Mr. Moore: No cross-examination. | 
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Transcript of Testimony of Douglas H. Moreton 


The above entitled case came on for further hearing 
February 10, 1959, at 10:00 am. before the HonoraBLe 
Joun J. Srrica, United States District Judge. 


Appearances: 


Mean, Browne, Scuurter & Beveripce, Esors., by 
Francis C. Browne, Esq., and Greratp H. Peterson, 
Ese., of counsel, for plaintiffs. 


| CuarENcE W. Moore, Esq., for defendants. 


2 Dovetas H. Moreton 


called as a witness by and on behalf of the plaintiffs, having 
been sworn on February 9, 1959, was examined and testified 
as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your name and residence 
address. A. Douglas H. Moreton, 560 Marquette Street, 
Pacific Palisades, California. 

Q. By whom are you employed? A. Douglas Aircraft 
Company. 

Q. How long have you been employed by Douglas Air- 
eraft Company? <A. A little over fifteen years. 

Q. What position do you hold with Douglas Aircraft 
Company at the present time? A. I am the test project 
engineer or test project specialist on the synthetic fluid 
and lubricants program. 

Q. How long have you held that position? A. Approx- 
imately twelve years. 

Q. And prior to that time what position did you hold? 
A. I was working as a fluids and lubricants engineer for 
Douglas, having been hired from Standard Oil Company 
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of New Jersey research division as fuels and 
3 lubricants consultant for Douglas. 
Q. How long were you employed by Standard Oil 
Development Company? A. I believe it wag something 
between two and three years. 
Q. And when you worked for Standard Oil Development 
Company what was the general nature of your duties? 
What subject matter did you deal with? A. I did research 
and development work in the subject matter of fuels and 
lubricants. 
Q. Do you hold a college degree? A. Yes. | 
Q. From what university? A. I have a bachelor of 
engineering from Rensselaer Polytechnic Institute. 
Q. Do you belong to any professional societies? A. A 
number of them. 
Q. Would you name some of them, please. “A.lama 
member of the Society of Automotive | Engineers ; 
American Society of Lubrication Engineers. In the 
American Society of Lubrication Engineers I had a number 
of their committees, was the original chairman of the 
Southern California Division; and of course the S.A.E., 
or Society of Automotive Engineers, has a number of sub- 
divisions, some of which I chairman’d. | I am also 
4 a member of the Coordinating Research Council, and 
various of their committees and subcommittees, 
And a member of the National Advisory—former National 
Advisory Committee for Aeronautics for Fuels and 
Lubricants. 
Q. Is that the agency which has now been taken over by 
the so-called Space Agency of the Federal Government? 
A. That is correct. 
Q. Have you written any publications of any sort? 
Technical articles? A. I have numerous articles on the 
general subject matter involved in hydraulic fluids and air- 
eraft lubricants of one kind or another over the past 
fifteen years. 
Q. And have you been issued any patents? | A. Yes. 
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Q. And have some of those patents been in the field of 
hydraulic fluids and lubricants? A. All of them. 

Q. And do you now have pending in the United States 
Patent Office applications for patent? A. Yes. 

Q. And are you the Douglas H. Moreton who caused 
to be filed in the United States Patent Office on October 22, 
1952, application Serial No. 316,325 entitled ‘‘ Phosphonate 
Ester Hydraulic Fluid’’ which is involved in the present 

action? <A. Yes. 
5 Q. Have you assigned your rights in the invention 
to anyone? A. Yes. 

Q. To whom? A. Douglas Aircraft Company. 

Q. I show you a sheaf of papers and ask you to examine 
them and state whether or not that is to the best of your 
knowledge a copy of the application for patent just 
referred to. A. Yes, in addition to all of the other papers 
on the application. 

Mr. Browne: Then I will offer in evidence as Plaintiffs’ 
Exhibit 16 a certified copy of the file wrapper and contents 
of the application in suit. 

The Court: Any objection? 

Mr. Moore: Of course no objection. 

The Court: It may be received. 


(Morton application, marked Plaintiffs’ Exhibit No. 16, 
was received in evidence.) 


Q. (By Mr. Browne) In the course of your dealing with 
hydraulic fluids have you devoted any time to the develop- 
ment of hydraulic fluids for any special purpose? A. Yes. 
The majority of my work has been in the development of 
fluids of increased fire resistance, or safer hydraulic 

fluids. 
6 Q. And would you tell us what the basic composi- 
tion of hydraulic fluids are as of the present date 
for various commercial and industrial uses. A. Of the non- 
fire-resistant type? 

Q. Of all types of hydraulic fluids if you can characterize 

them in any categories on the basis of their principal com- 
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ponent, <A. There are really three principal types in use 
today—having any significant use, let’s say. The con- 
ventional nonfire-resistant or readily flammable petroleum 
oil types that are composed of largely light petroleum oil 
fractions with various additives. The silicate ester or 
silicon containing types which are not fire-resistant but are 
finding usage at elevated temperatures due to their high 
thermal stability. And the phosphate or phosphorus- 
containing compositions which are used of course for in- 
creased safety due to their fire-resistance. | 
Q. Roughly speaking, you have any idea how many 
different fluids there are in those respective categories that 
are suitable for such use? <A. In the fire- resistant classi- 
fication? | 
Q. In each of the three classifications. A. Those which 
are suitable in the petroleum oil field would be simply too 
numerous to mention, there being thirty to fifty years 
7 or thirty to forty years of development and formula- 
tion in that line. In the silicate-containing type 
used for high temperatures there are only two to three 
finding any significant use in special military applications. 
And in the phosphorus-containing types, used again only 
in commercial service at the moment, there| are two 
principals. | 
Q. How many potential ones are there in the phosphorus- 
containing category? A. Well, there are an infinite number 
of so-called base stocks that are candidates for selection 
but it narrows down to being a relatively few that simply 
can meet the varied requirements for aircraft. 
Q. As to the fire-resistant category fluids, which of any 
of those categories are suitable from the standpoint of fire 
resistance? A. Well, the phosphate-containing type only. 
Phosphorus-containing type. 
Q. Would you tell us what use is being made of the 
phosphorus-containing type fluids at the present time in 
aircraft. A. Looking at the present air transports, 
depending upon the model and realizing that as we 
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progress from the DC-3 through the DC-7 type series, 
and equivalent competitor airplanes incidentally, there has 

been a steady increase in the use of phosphate ester 
8 in that case, fire-resistant fluid. When they first 

_ went in approximately something like 20 per cent 
of the airplanes, at least produced by Douglas, were so 
ordered, that is, equipped with that type of fluid. In our 
last model airplane, I believe the DC-7-C, approximately 
80 per cent of all the airplanes ordered and delivered were 
equipped with some type of fire resistant fluid. The choice 
in that case was left to the customer, it being realized he 
had to meld this fleet with the new type hydraulic fluids 
in with other airplanes already equipped with flammable 
petroleum type, which proved operating problems in having 
just different types of system. And it was so-called left 
as an operational change. When the DC-8 came out and 
its contemporary jet transports, it was felt that the art 
was sufficiently advanced so that none of the companies 
producing these new airplanes could take the chance of 
providing a modern high energy airplane without a fire- 
resistant fluid type and all of them have been so ordered, 
the best of my knowledge. 

Q. That would include planes of manufacturers of others 
than Douglas? A. That is correct. The Boeing 707 and 
the Convair 880. 

Q. Was there a time when the standards or criteria for 
satisfactory hydraulic fluids were established by some 

recognized authority? A. That is correct. Some- 
9 where in the vicinity of 1946 to 1948 there was quite 
| arash of disasters due to hydraulic oil fires in com- 
mercial passenger carrying transports and a good deal 
of industry activity that is associated with those things 
and a committee of the Society of Automotive Engineers 
was formed to come up with an acceptable specification 
for a fire resistant type fluid for commercial airport trans- 
port service. Their work resulted in a specification known 
as Aeronautical Material Specification 3150, I believe is 
the number. 
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Q. By whom was that specification adopted? I mean 
what organization or body? A. By the Society of Auto- 
motive Engineers. | 

Q. Do you have a copy of that specification? |A. I guess 
I do. 

Q. Does that specification enumerate the requirements 
which had to be met by an aircraft hydraulic fluid at the 
time of adoption of those specifications? A. Yes. 

Q. What was the date of adoption of that specification? 
A. Well, this specification shows an issue of 5-1-48. 

Q. That would be what year, what month, what day? 
A. Well, in my opinion was the 1st of May 1948, 

Q. What are the requirements that are set forth and 

would you indicate, if you will, any relative degree 
10 of importance of those requirements? A. Yes. At 

that time, of course, all the airplanes under con- 
sideration for this transition period, shall we! say, were 
provided with rubber type elastomer packings | which are 
used in all hydraulic systems to seal and act! as piston 
rings, so to speak, in the system, that were designed for 
compatibility for petroleum products. So when we get 
to the section, from AMS 3150 here, that says ‘Technical 
Requirements,’’ it is not unusual that that was the first 
thing they had in there, which was ‘‘Effect on Packings,’’ 
it being the desire to get along if possible with the then 
existing packings with any new proposed fluids. | 

The second section is on compatibility. And it expressed 
a desire that if possible that it would be intermixture; 
accidental intermixture would cause no serious malfunction 
that would endanger the airplane. 

Q. Intermixture with what? A. With petroleum types. 
Since these accidents do occur; somebody comes up and 
uses the wrong can and gets an accidental small percentage 
contamination. 

They are concerned with such things as storage pre- 
cipitation or separation of the components. | Toxicity. 
And then of course a great deal of discussion on viscosity 
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in the specification. The specific gravity is specified. The 
| coefficient of expansion, the autogenous ignition. 
il Q. Would you explain what that expression of 
i autogenous ignition temperature is. A. Autogenous 
ignition temperatures is one of the methods which we use 
fori giving a first indication of nonflammability and it is 
tantamount to the number that you get, the temperature 
that you get, at which a small laboratory beaker encased 
in a molten vat of heating material, and one drop of fluid 
is dropped in through the neck of the flask and the lowest 
temperature at which that fluid will ignite under those 
circumstances, off the hot surface of the glass, in the 
absence of any fire or flame, is called the autogenous 
ignition temperature or self-ignition temperature. Where 
heat alone is sufficient, in other words, to ignite it. 

Q. Under that empirical test that you just described does 
that specification indicate a value above which the fluids 
must come? A. Yes. The committee at that time felt 
that to show a tangible improvement over the petroleum 
products that were then known that value should 
preferably be above 750 degrees. That was considered 
the floor, so to speak. 

Q. Proceeding then with any other requirements that 
are set forth. A. They enumerate the conventional flam- 
mability tests, which have since become familiar to our 

industry, the so-called wick flammability test, a 

12 spray test at low pressures through a specified open 

i flame; a high temperature ignition test in which the 

fluid is sprayed through the flame of an oxy-acetylene 
welding torch. 

Q. Does that mean that the fluid must meet all of those 
tests, or any one or more? A. No. Their requirements 
for each one of these. 

Q. They have to meet those requirements for each of 
those tests?) A. That is correct. 

The flammability manifold test in which the fluid is 
dropped onto a hot, a glowing section of stainless steel 
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tubing which held at 1300 degrees, which represents the 
exhaust stacks on the engine of an airplane. 

A pumping test in an actual aircraft hydraulic pump 
and central power system markup, as we call it, to indicate 
that the fluid has shear stability and satisfactory lubricat- 
ing properties. 

Q. What do you mean by ‘“‘shear stability’? A. Well, 
these V.I. improvers that have been referred to here are 
more complicated than simply finding solubility and all of 
these other points. You have the proper V.I. improver, 
you have got to assure yourself that in actual service it 
is not literally cut apart by the high shearing forces and 
the hydraulic pump that produces these pressures. It 

being a long polymeric compound, it actually is 
13 literally mechanically pounded down to lower 
molecular weight. 

Q. Deteriorates? A. It can deteriorate seriously. 

There is an evaporation and tackiness requirement to 
assure yourself that it doesn’t leave some terrible resin. 

And last of all, a corrosion and oxidation stability test 
to take care of that properly. 

Q. Going back to the viscosity requirement, what was the 
minimum and maximum viscosity requirement lestablished 
by that specification? A. Well, at that time there were 
two schools of thought on those requirements in industry 
and as a result, like any committee, they came up with two 
answers, a grade 2,000 requirement and a grade 7,000 re- 
quirement, and it was so referred to in this specification. 

The grade—a word about why this happened might be 
helpful. The grade 2,000 requirement represented the 
requirements of those manufacturers on the committee at 
that time which already had aircraft with) hydraulic 
powered controls that had been referred to here, in whole 
or in part. | 

And there were other companies, like ourselves for 
instance at that time, which were capable of getting along 
with somewhat higher viscosities since our systems were 
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a little more clean and free of this requirement and we had 
achieved this necessary force through aerodynamic 
14 boosts. That gave rise to a grade 7,000 fluid. 
I could probably explain it best by simply reading 
the requirement. 

Q. If you feel that would be clearest to the Court. 

The Court: Any objection? 

Mr. Moore: No, your Honor. I would like to have a 
glance at this paper. 

The Witness: Sure. 

Mr. Browne: Let me ask that this be marked for 
identification as Plaintiff’s Exhibit 17. 

The Court: All right. 

Mr. Moore: I want to object to this. This is a thermo- 
fax copy and it is not indestructible. If it can be agreed 
that a permanent copy could be substituted for this, I 
would withdraw any objection. 

Mr. Browne: Very happy to do it. 

The Court: Can you agree upon that? 

Mr. Browne: Very happy to. 

Mr. Moore: Mere heat would destroy that copy. 

Mr. Browne: I am sure the S.A.B. would be glad to 
furnish one. 

The Witness: Iam sorry. This is all I happen to have. 

Mr. Browne: Let me pass it to the Clerk for marking 

for identification, please. 
15 The Court: What number are you going to give 
that? 

Mr. Browne: No. 17, your Honor. 

The Court: What do you call that exhibit? 

Mr. Browne: That is Aeronautical Material Specification 
AMS 3150B, issued May 1, 1948. 


(Document marked Plaintiffs’ Exhibit No. 17 for 
identification.) 


Q. (By Mr. Browne) Mr. Moreton, did I understand 
you to say that you served on the committee which con- 
sidered and drafted and finally approved this specification? 
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A. I was present at most of the deliberations. I was of 
necessity not the company representative since it is the 
duty of the engineering department to determine the 
requirements and I was in a group, of course, that was 
interested only in meeting those requirements. But most 
of the people from such research groups as mine were 
present while this committee was deliberating, to see what 
they were going to come up with as a requirement. 

Q. You were not a member of the committee as such? 
A. Not per se. 

Q. But from the discussions which took place within 
your hearing which were conducted by this committee— 

The Court: Let me ask, Mr. Moore: Is there any ob- 
jection on the ground that the discussions that took place 

is hearsay? I mean, strictly speaking, it is hearsay. 
16 It is something being said by other parties and you 

do not have an opportunity to cross-examine those 
people. I do not know whether you want to object to it or 
not on that ground. Entirely up to you. 

Mr. Moore: I would object to it, because I think Mr. 
Moreton can read that report. He has identified that 
report and I think that would give your Honor sufficient 
information. 

Mr. Browne: That will be satisfactory then. 

Q. This is the specification by which you have been 
guided since May 1, 1948 in your formulation of aircraft 
hydraulie fluids then, is that correct? A. That is one of 
them and the principal one. 

Mr. Browne: Then I will offer in evidence as Plaintiffs’ 
Exhibit 17 the specification identified by the witness. 

The Court: It may be received. 


(Plaintiff’s Exhibit No. 17 for identification was received 
in evidence.) | 


Q. (By Mr. Browne) In the course of your work with 
hydraulic fluids for aircraft use, did you work with a 
group of compositions referred to as phosphonates, more 
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particularly a material identified as dibutyl phenyl 

phosphonate? <A. Yes. 

Q. And did you also work with a material 

17 referred to as poly butyl methacrylate? A. Yes. 

Q. Did you apply for a patent on the combination 
of |those materials as a hydraulic fluid? A. Yes. 

Q. Is that the patent in suit before the Court today? 
A. Yes, it is. 

Q. Now, referring back to Plaintiff’s Exhibit 16, the file 
wrapper of the application as appeared before the Patent 
Office, I recall your saying on direct examination that 
you have had other applications pending before the 
Patent Office in the past or have received patents and still 
have some applications pending; is that correct? A. I 
think there are many of them, yes. 

Q. In the course of your experience in dealing with the 
Patent Office, do you know about how many actions are 
rendered by the Examiner on the application before the 
action is made final and an appeal to the Board of Appeals 
is necessitated? 

Mr. Moore: I object. Mr. Moreton is not an expert— 

The Court: First of all, how is that material? 

Mr. Browne: It is material and relevant here, your 
Honor, because the final rejection in this case came on the 
second action, which is very unusual in the Patent 

Office. 

18 The Court: What do you mean by ‘‘action’’? 
Mr. Browne: The rejection by the Examiner. 
The course of prosecution of a normal application goes 

like this: The application is filed. It awaits its turn for 
examination by an Examiner. He conducts a search of the 
art! that he thinks is appropriate and if he does not feel 
that the claims presented in that application are allowable 
over certain references he finds, he renders what is 
referred to as an action and if it rejects the claim it is 
also referred to as a rejection. 

Now, the applicant may then go back and amend the 
claims so as to advance the prosecution toward a meeting 
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of the minds between the Patent Office and the applicant 
to arrive at a definition of the invention which is a patent- 
able distinction over the references. Usually what 
happens is: The first amendment is filed in response to 
the first rejection; the Examiner re-examines| the case in 
the light of the amendment. He usually again rejects the 
claims. And it goes back to the applicant for still another 
amendment. 

And in the normal course of prosecution, in my 
experience as an attorney, there are usually three, four or 
more rejections before the Examiner finally says, ‘‘Look, 
we have reached an issue. I have made up my mind you 
are not going to get a patent or you are not going to get 

certain claims allowed. If you want) the claims 
19 allowed, you are going to have to take it to the Board 
of Appeals. Therefore, I make this action final.”’ 

And the Examiner cannot make a rejection final, how- 
ever, if he cites new references. He always has to give the 
applicant a chance to argue over a new reference. 

But in this particular case, the Watson patent was cited 
in the first action, three months after it issued as a patent, 
nine months—a year after the application was filed, really. 
In other words, it took the Patent Office a year to get 
around to examining this case. In the meantime, the 
Watson patent issued. The Examiner seized upon that 
patent three months after it issued and cited it as a 
reference and rejected the claims on it. 

The applicant came back, canceled certain claims, 
amended, and argued patentability over Watson. The 
Examiner came back the second time, says: | ‘‘We have 
reached an issue. No patent. I have made up my mind 
that Watson teaches the invention and that is it.’’ 

Now, affidavits were submitted subsequent to that time, 
which we will bring out here, and the purpose of the 
affidavits was to meet the Examiner’s rejection. 

The Court: Let me interrupt you. Is it your contention 
that the Examiner did not give this case sufficient con- 
sideration? 
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Mr. Browne: I believe that is true, your Honor. 
20 The Court: Is that your contention? 

Mr. Browne: That is one of the contentions. That 
the Examiner simply reached up on a shelf, pulled down 
a patent that contained two ingredients which happened 
to be— No, I am sorry. He admitted the patent didn’t 
show the first of the two ingredients. He said: Here is 
a patent that shows some phosphonates, mixed alkyl 
aromatic phosphonates. 

We finally pinned him down in the second action to say: 
Which phosphonate are you talking about? Dioctyl 
styrene phosphonate. 

The Court: The Board of Appeals said the Examiner 
was right in their decision? 

Mr. Browne: He said he was right in the absence of 
a showing of unexpected results. And that is why we are 
here today, your Honor. The Examiner refused to accept 
the affidavits’ showing of unexpected results. The Board 
of Appeals refused to accept the affidavits. In other 
words, we had to keep moving farther along, show them 
more and more. For example, the first affidavit showed 
that if you use dibutyl phenyl phosphonate, our phos- 
phonate, with the V.I. improver disclosed in Watson 
patent, namely HF 855, that the materials were not com- 
patible. In other words, they were not mixable with each 
other. You would have a cloudy mixture which you 
couldn’t possibly put in an aircraft system. 

So the Board in its decision— No, I am sorry. 
21 The Examiner says, ‘‘Well, that doesn‘t show that 

dioctyl styryl phosphonate with HF 855 won’t 
work’’— No, I am sorry. We got in the middle there. 
HF 855 is an octyl. That means eight carbon atoms in 
the methacrylate. 

The Court: Let’s strip all of this. Let’s try to get down 
to the issue here. Is it your contention that the Examiner 
acted arbitrarily and did not consider the evidence that 
was before him? 
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Mr. Browne: I can’t say that he didn’t consider it. I 
say in considering it he failed to give it the weight to 
which it was entitled and that he erred in requiring the 
applicant to show anything more than he actually showed 
to establish unexpected results, which is what the Examiner 
says is required. He says in the last sentence jof his first 
action: ‘‘In the absence of unusual and’’”— | 

The Court: Let me get that decision. That is under B, 
isn’t it? That is Examiner’s answer? 

Mr. Browne: No, your Honor, not the Examiner’s 
answer. It goes back to Exhibit 16, the file WHSPDer where 
the Examiner first acted upon it. 

The Court: I have it here. Will you find it for me? 

Mr. Browne: Yes, your Honor. 

On the page which bears the pencil numeral 14 of 

Plaintiffs’ Exhibit 16, the last sentence of the 
22 Examiner’s action states: 


‘In the absence of unusual and unexpected |results, no 
invention is seen in applicant’s particular selection.’’ 


The Court: Do you claim, in this case, there is an in- 
vention because of the discovery made by your client? 
Mr. Browne: That is correct, your Honor. | 
The Court: Which was new. It was not contained in 
the Watson patent? 
Mr. Browne: And could not be expected) from the 
Watson patent. 
The Court: I understand. 
Mr. Browne: And we tried to show that by affidavits, 
which is the normal way of showing things to the Patent 
Office. 
The Court: What happened in connection) with that 
evidence? 
Mr. Browne: We didn’t submit an affidavit at that par- 
ticular point. But responded by arguing that we had 
established in the claims a narrow, critical ny and had 
described in our specification that our imvention was 
directed to that particular problem and that particular 
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group and that that is all we were claiming and as a matter 

of fact it wasn’t a question of criticality actually but scope 
of an operative range of materials. 

The Examiner repeated his rejection, and if I may 

23 ~refer again to Plaintiffs’ Exhibit 16, in the 

Examiner’s action dated January 24, 1955, on the 

third page. On the penciled numbered page 27 of Plain- 

tiffs’ Exhibit 16, beginning in the last sentence in the 

paragraph, at the bottom of that page, the Examiner says: 


‘“‘Therefore in the absence of unexpected results it 
would not amount to invention to follow Watson’s teach- 
ings and select particular species from the broader classes 
disclosed to obtain a phosphonate which has had its 
viscosity index improved by means of a polyalkyl meth- 
acrylate.’’ 


Vow that is an unfair statement of what we were trying 
to claim at that time to begin with. We weren’t trying to 
claim all phosphonates possible with all polyalkyl meth- 


acrylates possible. The Examiner ignored the limitations 
in the claim, which were dibutyl phenyl phosphonate, a 
specific chemical compound. 

The Court: I didn’t mean to get into an argument of 
the issues. I think I will wait until you argue the case 
and then you may stress that. 

Mr. Browne: Fine. 

The purpose of the whole trial, your Honor, is to cor- 
roborate and amplify the affidavits which were before the 
Patent Office to point out the unexpected result, where 

| Watson disclosed dioctyl styryl as a phosphonate. 

24 We took him at his word and that dioctyl styryl 
phosphonate by itself, without a V.I. improver, is so 
viscous at minus 40 degrees that you can skate on it. If you 
put a V.I. improver on it, as the evidence shows, it will 
only make it worse. And if you follow the teaching of 
Watson, which the Examiner says we should do, that will 
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lead you to throw out all phosphonates, certainly all styryl 
phosphonates and certainly all dioctyl styryl phosphonates. 


(Discussion off the record.) 


Mr. Browne: Where I had left off was with the witness 
discussing the specification which was prescribed for 
hydraulic fluids as early as 1948. 

Again, all of this is leading up to the problems involved. 
Now, maybe we can shorten this somewhat if we can agree 
here that the problems involved in reaching a satisfactory 
aircraft hydraulic fluid are extremely complex and that 
they cannot be arrived at by hit-and-miss or by endless 
experimentation. In fact the statute says it doesn’t matter 
how you arrive at the invention; if the difference between 
what you are claiming and the invention disclosed would 
not be obvious, then you are entitled to a patent., But part 
of this testimony is directed to the problem encountered 
by the inventor, the state of the art, so to speak, and what 
the inventor did to solve the problem. 

The Court: Let’s proceed. 

Q. (By Mr. Browne) In the cours 
25 prosecution— 
The Court: Excuse me a minute. Let’s take a 
ten-minute recess. 


(Thereupon, at 11:00 am., a recess was taken until 
11:15 a.m.) 


AFTER RECESS 


By Mr. Browne: 


Q. Mr. Moreton, referring to Plaintiffs’ Exhibit 17, the 
specification AMS 3150B, would you resume your testi- 
mony with respect to the requirements which must be met 
by aircraft hydraulic fluids. I believe we left off with 
your explaining the viscosity requirements. e were 
talking about 2,000 and 7,000 values, and would) you pick 
it up from there, please. A. I had gone back to review 
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the reason for the two grades of viscosity specified in 
specification. The grade 7,000 as explained meant or 
specified that the fluid should have a viscosity at minus 40 
of no greater than 7,000 centistokes. And it included the 
warning that such a fluid might have to be restricted to 
certain types of aircraft; namely, those that did not have 
even the simplified power boost systems of that era. 

The grade 2,000 was a viscosity level of 2,000 centistokes 
maximum at minus 40 and this fluid presumably would have 
satisfied the low temperature viscosity requirements of all 

of the commercial aircraft in use at that time. 
26 So that the specification in itself laid down some of 
| the rules and reasons for some of the figures we have 

as a guide, or requirement actually. 

Q. And the composition matter which you are claiming 
in the present application is within what limits as to 
viscosity at low temperature? A. We have set limits of 
lower than that in the original claims, I believe. We 
limted ourselves to 1,000 centistokes maximum at minus 
40, well within these limits here, and necessarily, because 
we were looking at more advanced requirements still. 

Q. Would you care to discuss further any of the other 
requirements of the hydraulic fluid and state a little more 
in detail what those requirements are. A. Well, only 
briefly, in that this specification is simply typical of the 
format that we have to use in developing a fluid for 
hydraulic system usage and it represented all of those 
requirements which a committee could agree on. Indi- 
vidual companies have design peculiarities of their own 
machines which might require you to, in the interest of 
making a marketable product for instance, come up with 
still further technical requirements. But the process gets 
into a narrower and narrow slot. You take a spec of this 
type in the first place and you have narrowed your 

availability of compounds and maneuvers to begin 
27 ~_~with, and then you have to pile on top of this special 
requirements such as Douglas may have for instance. 
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I have to work at requirements within this specification 
which are more severe for meeting Douglas hydraulic fluid 
requirements. 

Q. I show you a copy, Plaintiffs’ 4, the Watson patent, 
which was relied upon by the Examiner, and ask you if 
you will examine that and state whether you have read 
over and studied that patent. A. Yes, I have, 

The Court: Let me ask the witness a question. Do you 
mind? 

Mr. Browne: Not at all. 

The Court: When with respect to your application for 
this patent was it that you first read the Watson patent 
that you have in your hand now? 

The Witness: I had no knowledge of the Watson patent 
until it was returned or it was procured as a result of the 
Patent Office having cited it. 

The Court: Was that after you had filed your applica- 
tion? 

The Witness: Considerably after. I think it was well 
after a year afterwards. | 

The Court: All right. | 

Mr. Browne: May it please your Honor, | there is a 

statute which provides that applications) pending in 
28 the Patent Office are held in secrec until the 
patent issues. 

The Court: That is what I understand. 

Mr. Browne: And therefore— | 

The Court: I am not implying anything. I just wanted 
that in the record. I just wanted to ask that question. 

Q. (By Mr. Browne) Mr. Moreton, from your study of 
the Watson patent, of which you did not have | knowledge 
until after the Examiner had cited it against your pending 
application, and which did not issue until after your appli- 
cation was filed, would you state what you understand the: 
patent to be directed to? What was the problem which 
Watson attempted to solve and what is attempted to be 
covered as his invention? 


e, 
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The Court: He is talking now about the Watson patent? 

Mr. Browne: The sole reference in suit, yes, your 
Honor, Plaintiffs’ Exhibit 4, Watson Patent 2,636,862, 
issued April 28, 1953. 

A. Well, the Watson patent is very clear. It purports 
and ‘successfully seeks to solve the problem of this oxida- 
tion and corrosion requirement. 

The Court: Excuse me. When you start using these 
chemical terms, will you explain them in layman’s 
language? I know some of them but naturally I don’t 
know the meaning of all of them. I have an idea of some 

of them. Just as when I have a medical expert on 
29 ~ ~+the stand. They use terms like ‘‘trauma.’’ Well, 

the average juror doesn’t know what trauma means. 
It means a blow. They will use such terms—well, there 
are all kinds of medical terms. Instead of the medical 
expert stopping, ‘‘I mean by this—this,’’ let the jury 
understand what they are talking about. Because you are 
talking to a group of laymen. The same with judges. 
Judges can’t be expert in every field of law. We have got 
enough headaches as it is. We have to be educated. We 
all know that. If you will stop as you go along now and 
tell me what this Watson patent tried to solve; what was 
the purpose of it. You just can’t assume we understand 
fully all of these technical terms. We understand some 
of them but not all of them. 

The Witness: I think I can explain this one. 

Mr. Browne: May I interrupt? 

The one thing that I would like to guard against is 
oversimplification because therein lies the basic error of 
the Patent Office, in oversimplification by taking a broad 
genus name of one thing and a broad genus name of 
another and saying therefore you cannot have any inven- 
tion because the materials fall within that genus. If that 
were true as a matter of law, once somebody disclosed 
phosphorus-containing compounds as hydraulic fluids you 
would never get another patent on a phosphate hydraulic 
finid. So I merely wish to keep that in focus. 
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The Court: I understand. I will keep that in 
30 mind. A. On this term “‘corrosion’’ and ‘‘oxidation 
stability ’’— | 
The Court: I understand what you mean by ‘‘corro- 
sion,’’ but how is that applied to this problem? That is 
what I mean, A. Almost all of the so-called synthetic type 
lubricants that are coming in for unusual new usage such 
as this, high temperature requirements or fire-resistance 
requirements or special new technical requirements where 
petroleum is no longer satisfactory, are more prone to 
become corrosive with continued use, that is, to break down 
in use, than with petroleum hydrocarbons. | 
Q. (By Mr. Browne) What do they corrode, Mr. More- 
ton? Explain, if you will, what the system contains and 
what action it has on the elements in the system. A. The 
result of this breakdown is ordinarily to affect one of the 
metallic components that is involved in the hydraulic sys- 
tem, or perhaps some other ways. But looking at corro- 
sion generally speaking a hydraulic system can contain 
many metals. It contains copper-containing alloys such as 
bronzes; bare steel exposed to the fluid. It contains stain- 
less steel exposed to the fluid; magnesium allo’ Ss, and a 
variety of aluminum alloys, and all of these have different 


degrees of resistance to the corrosive acids that may be 


formed. So it is necessary to so stabilize jor inhibit 
31 these fiuids, if they do not naturally contain that 

degree of inhibition, to prevent them from|attacking 
the system. A hydraulic system in an aircraft—nnlike the 
cooling system in a car, where you look in and you will see 
some rust on it, there is a half inch of cast iron inside the 
block and it really doesn’t matter. In the hydraulic system 
of an airplane you have many of these components with a 
wall thickness of as little as sixteen-thousandths of an 
inch, the tubing, carrying these fluids under a ton and a 
half under pressure. Of necessity, you must have good 
operating properties and not have corrosion take place, 
even a speck, so to speak. What might be an insignificant 
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amount of corrosion in automotive parlance, and many 
others, might be absolutely untenable in the airplane. 

So this corrosion and oxidation stability thing has been 
written in for years and industry has pretty well agreed on 
the test materials by which you check to see if you are 
okay in this regard and it was spelled out as the last re- 
quirements. It is about the last thing you do. If you 
finally get a hydraulic fluid that meets all your complicated 
operational requirements, you check it through this test 
procedure to make sure you haven’t got something which is 
going to produce corrosion. 

Q. Now then, would you state how the Watson patent 
approaches that problem and what the solution is that is 

offered by Watson? What does Watson teach, in 
32 other words? A. Watson recognized that the phos- 
phorus-containing compounds, like many of the other chemi- 
cals that are used as fluids and lubricants, could become cor- 
rosive and some of them actually might be corrosive to a 
degree greater than others. And he suggested in his—He 
claims in his patent, suggests a pair of critical inhibitors, as 
we call them, must operate in conjunction with each other, 
an epoxy compound, which is a chemical compound, and a 
sulfur compound—as you put up on the board there the first 
day. And he teaches variations of these two basic com- 
pounds as a combination of inhibitors in the presence of 
phosphorus-containing fluids and lubricants. 

Q. Does he single out any particular phosphorus-con- 
taining compound as really being his invention? A. I 
would say he does just the opposite. He has two or three 
extensive tables of different phosphorus compounds that 
hei shows the action of his various inhibitors on. 

Q. Taking claim 17 of the patent, for example, where 
it says ‘‘A composition comprising a major proportion of 
an ester of an acid of phosphorus,’’ about how many 
chemical compounds would be embraced by such an expres- 
sion as ‘‘an ester of an acid of phosphorus’’? A. Well, 
that to me a galaxtic expression. I mean it is just incom- 
prehensible, all of the compounds of the acid. 
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Q. For the sake of making it clear to the Court, would 
you just give some of the minimum requirements, 
33 and that is all that would have to be met to come 
within that definition. A. Well, it means that you 
could take any of the phosphorus acids and react them with 
any organic groups and any of the compounds that result 
would fall within this class. Well, there are a lot of organic 
groups in organic chemistry and there are a number of 
phosphorus acids that could fall under the classification of 
an acid of phosphorus rather. And the precipitation and 
combinations are infinite. 

Q. Is there any other broader expression you can think 
of that could be used to indicate phosphorous-containing 
esters? A. I think galaxtic is the newest and the biggest. 
I think he came by that by testing a number of them, I 
mean a very wide range of these things here, with his 
inhibitors, and just concluded that it should work. 

Q. Referring again to the patent in columns 11 and 12— 
those are the back two pages—there is a tabulation there. 
Does Watson disclose the combination of dioctyl styryl 
phosphonate with poly alkyl methacrylate? A. No. 

Q. Would you explain to the Court how you arrive at 
the no answer in examining that chart. A. Well, in this 
patent he has listed in the left-hand column a number of 
phosphorus-containing compounds and then he goes across 

the top of the chart and lists compositions, 23 com- 
34 positions in this case—I think there are| 55 all told 
in the whole patent. But 23 in this listing. Then he 
goes down and puts X’s in under these various groups 
where he has contained that as an element of this sug- 
gested composition. | 

Q. And which is dioctyl styryl phosphonate? A. Dioctyl 
styryl phosphonate appears here in composition 16. 

Q. And where does the word appear in the left-hand 
column? Which one? A. Phosphorus-containing com- 
pound. | 

Q. How far down? The third one? A. It would be the 
third one. | 
| 
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Q. You earry over to the right to column 16, which is 
the only one in which dioctyl styryl phosphonate was used? 
A. That is correct. 

Q. How do you determine what else if anything was used 
in that composition? A. Well, after listing the phos- 
phorus-containing compounds he lists—he has a place there 
for ones where he illustrates the presence of viscosity index 
improvers, the presence of his epoxy compounds and his 
organic sulfur-containing compounds. 

Q. Those are the major headings in the left-hand column? 

A. That is correct. 
35 Q. Taking the viscosity index improving agents 
near the middle of that table, and looking across at 
all three of those, are any of those three viscosity index 
improving agents incorporated in composition 16 with 
dioctyl styryl phosphonate? A. No. 

Q. Looking down further, what materials are included in 
composition 16 in combination with dioctyl styryl phos- 
phonate? A. One epoxy compound; in this case glycidyl 
cyclohexyl ether. And one organic sulfur-containing com- 
pound; in this case he has selected a P.S, reaction product 
with pinene. 

J might add that the presence of an epoxy compound and 
one of the organie sulfur compounds is common to all of 
the compositions he has suggested since this is what he was 
trying to prove. 

Q. In other words, do I understand you to say that in 
the examples given by, Watson, every one of them includes 
an epoxy and a sulfur compound? A. Surely. This is 
what the man was trying to illustrate. Further, the pres- 
ence of the V.I. improving agent, in my opinion, was put 
in merely to point if there was such a thing present that 
his inhibitors would still work. He is after inhibitors. 

Q. So when he used dioctyl styryl phosphonate as one of 

i the examples, he did not use or suggest or teach the 
36: use of a V.I. improver of any sort, is that correct? 

A. He did not suggest or teach it, certainly in this, 
his preferred place, the list of compositions. 
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Q. Turning back to column 3 of the Watson patent, at 
lines 23, 24, 25, there is disclosed dioctyl styrene phos- 
phonate is that correct? A. Yes. 

Q. Is there any place in the Watson patent which says 
that you may combine one of the dioctyl styrene phos- 
phonates, or I should say, to be more specific, suggest com- 
bining diocty]l styrene phosphonate with a V.I| improver? 
A. I do not believe he suggests that in any place in the 
patent specifically. 

Q. Now, so much for the phosphonate svenk 

How many different categories of V.I. improvers does 
Watson disclose? A. Three that be known as separate 
categories in our trade. 

Q. Would you tell us a little bit about the nate of those 
V.I. improvers in rather lay terms. Don’t get into tech- 
nical terminology, but show whether they are| similar to 
each other, different from each other. A. Well, there are 
three principal types that have been used to perform this 
V.I. improving function as it is called. The| ones that 

have been referred to liberally here in the last two 
37 days, the acrylic acid polymers. Another type which 

he mentioned, known as the polyisobutene, which are 
again long polymeric chains which start out With a pe- 
troleum gas. And the poly styrene compounds which are 
materials that start with a styrene polymerized up again 
into long chains. They all end up with a mechanical con- 
figuration which is similar to achieve these purposes and 
they have been used over the years. 

Q. Are those somewhat related to the plastics or resins 
such as the so-called methacrylate resins and styrene 
resins and poly butene resins? A. Yes. I ss the meth- 
acrylic plastics or styrent plastics. 

Q. Does Watson suggest in his patent a restora for 
any one or the other of those groups of V.I. improvers? 
A. No, he does not. If I take his language, unless—he 
lists them—the order in which he lists them hé considers 
preference; which doesn’t appear to be the case. 
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Q. If you take it in that order, where do the polyalkyl 
methacrylates fall? A. Well, I notice in reviewing it he 
says these fluids can contain viscosity index improvers 
such as; and he lists polyisobutene, the polymerized organic 
silicones, the polymerized styrenes and vinyls. In general 
he goes on down, later, says other ones which can be used 
include the polymerized esters of the acrylic acid 

series. 
38 Q. They are the last mentioned? <A. Yes. 
Q. Out of that group? <A. Yes. 

Q. Now, after the Watson patent was cited as a refer- 
ence and when it come to trying to respond to the Exam- 
iner’s rejection, did you take any steps to examine dioctyl 
styrene phosphonate which is disclosed in column 3 of the 
Watson patent? A. Yes. Sure. 

Q. Did you cause anything to be done to ascertain its 
properties as a hydraulic fluid? A. Yes. We required—I 
mean investigated its low temperature properties of course 
first; and its usefulness with the acrylics that the Ex- 
aminer had responded. 

Q. What did you find as to its low temperature viscosity 
properties? A. Well, it’s just completely useless. 

Q. Would you explain to the Court what you mean by 
that? A. Well, certainly in the era represented by these 
specification requirements we had some fine limits in this 
field to work towards. And they have not gotten easier. 
The requirements have been made more severe and you 

simply couldn’t start out making a fire-resistant 

39 hydraulic fluid composition for use, in passenger- 

| earrying civil airplane certainly, that had a viscosity 

of anything approaching this at low temperature, In 

other words, simply much too viscous to even consider start- 

ing with. Or any other compound, I might add, with those 
viscosities. 

Q. I am referring to Plaintiffs’ Exhibit 13, the third item 
on the list, is that the diocty] styrene phosphonate of the 
Watson patent? A. Yes, it is. 
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Q. And what do the figures to the right of that designa- 
tion indicate? A. Well, it shows three viscosities. One at 
minus 40 degrees Fahrenheit, and one at 100 degrees Fahr- 
enheit, and one at 210 degrees Fahrenheit. 

Q. What is the viscosity at minus 40 degrees Fahr- 
enheit? A. Forty thousand centistokes. 

Q. What is the maximum viscosity permissible for use 
of a material as a hydraulic fluid in aircraft? A. The 
most lenient specification in existence today, in either 
published or as far as I know specific company require- 
ments, is the AMS 3150 specification, which permits for 
limited system with unboosted controls a viscosity max- 
imum at minus 40 F, 7,000. 

Q. In other words, the maximum permissible is 
40 7,000 at minus 40 but the dioctyl styrene phosphonate 
of Watson has a viscosity of 40,000 centistokes at 
minus 40? A. That is correct. And the AMS 3150 speci- 
fication is referring to a finished fluid, a finished composi- 
tion as it is known, after all these additives have been put 
in. 
Q. Referring again to Plaintiffs’ Exhibit 13, is there any 
showing of a combination of dioctyl styrene phosphonate 
with any V.I. improver? A. Yes, it has been tried here 
with methacrylic V.I. improver of the type mentioned. 

Q. And what were the viscosities at the minus 40 degrees 
Fahrenheit? A. Well, 314 per cent, which is a reasonably 
low percentage, has raised the viscosity from 40,000 to 
68,000 centistokes at minus 40. 

Q. In other words, the addition of the viscosity index 
improver actually increased the viscosity of that base ma- 
terial at minus 40 degrees F., is that correct? A. Even as 
light traces of any viscosity in index improvers in any base 
stocks by definition always raised the viscosity at low 
temperatures. 

Q. Now, in order to try to meet the Examiner’s re- 
jection in your application, was there prepared a combina- 
tion of dibutyl phenyl phosphonate and a polyalkyl meth- 
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acrylate such as one of those disclosed in Watson? 
41 A. Well, yes, we attempted the very one suggested 
_ by the Examiner after reading our application, the 
855. 

Q. Which one was that? A. The polyoctyl, known as 
Acryloid HF 855. 

Q. Again let’s make sure we are clear as to what is 
polyoctyl methacrylate. A. Polyoctyl methacrylate is one 
of the methacrylic acid polymers in which the alkyl chain 
has eight carbon atoms. Octyl, eight. 

Q. Were tests also made with respect to the combination 
of dibutyl phenyl phosphonate and still higher alkyl methac- 
rylates? A. Yes. I believe—my recollection of these, the 
Examiner came back after we pointed out that this was 
an unworkable composition. 

Q. Which was an unworkable composition? A. The 
polyoctyl, the one suggested by the Examiner out of the 
Watson patent. 

Q. With what? A. With our dibutyl phenyl phosphonate. 
We pointed out or proved—made an affidavit out, that they 
were completely insoluable in each other and obviously 
couldn’t be considered. And then I believe we went back 
and further tried a polydecyl and a polylauryl. 

Q. Will you tell us what ‘‘polydecyl’’ and ‘‘poly- 

42 lauryl’? mean. A. The ‘‘decyl’’ is a 10-carbon atom 

and the ‘‘lauryl’’ as I recall is a 13-carbon atom; 

that were higher, namely higher, but within the limits that 
Watson talked about in his patent. 

Q. What is the maximum number of carbons in the 
Watson disclosure for the alkyl methacrylate? A. My rec- 
ollection is 15. 

Q. And is that column 6, line 56? A. Yes. Two to fifteen. 
Fifteen is the highest that he suggests. 

Q. Then—I didn’t ask you the question I don’t believe 
—what did you ascertain as to the suitability of the poly- 
octyl methacrylate, polydecyl methacrylate, and polylaury] 
methacrylate combined with dibutyl phosphonate as a hy- 
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draulic fluid? A. Well, they are simply insoluable and 
in compatible under any condition that we could find. 

Q. Even at room temperature? A. That is correct. 

Q. Going back to the polyoctyl methacrylate, did you 
cause that to be combined with dioctyl styrene phosphonate, 
one of the materials disclosed in the Watson patent? A. 
Yes. 

Q. What did you ascertain with respect to its 
43 properties as a hydraulic fluid? A. Well, it’s solu- 
ble in it. 

Q. What is soluble in what? A. The 855 is soluble in 
the styryl phosphonate I’d say. We tried in this case up 
to 6 per cent, found it to be soluble. 

Q. I show you Plaintiffs’ Exhibit 8, which says on it 
Di-2-ethylhexyl styryl phosphonate plus 5 per cent of HF 
855, is that the material you just referred to?) A. That is 
the material. 

Q. And is that the same material which was shown in 
the movie as Plaintiffs’ Exhibit 8? A. Yes. 

Q. And is this the same material, that is, a portion of 
the same material which Mr. Seil demonstrated yesterday 
as congealing at minus 40 degrees Fahrenheit? <A. Yes. 

Q. And is this the material which the Examiner sug- 
gested is taught by Watson? A. I believe that i is the lan- 
guage he used, yes. 

The Court: That is Plaintiffs’ Exhibit 8. 

Mr. Browne: Plaintiffs’ Exhibit 8. | 

Q. Knowing what you ascertained from testing this com- 
position, Plaintiffs’ Exhibit 8, does the Watson patent 

teach you that dibutyl phenyl phosphonate combined 
44 with a poly alkyl methacrylate containing four to six 
carbon atoms would provide a satisfactory hydraulic 
fluid? A. No. I get no feeling of any cc 

The Court: Repeat that again. 

Q. (By Mr. Browne) If you follow the teadhing as the 
Examiner calls it of Watson, by combining dioctyl styryl 
phosphonate with a poly alkyl methacrylate, V.I. improver, 
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does that suggest to you that dibutyl phenyl phosphonate 
combined with a poly alkyl methacrylate containing four to 
six carbon atoms would be satisfactory as a hydraulic fluid? 
A. No. That would be complete presumption to try and 
bridge that gap. 

The Court: What would you get? 

Q. (By Mr. Browne) What would you think? 

The Court: What would you get? What would be the 
result? 

Q. (By Mr. Browne) Could you predict what result 
would be obtained? A. You couldn’t predict it. The Ex- 
aminer himself tried some predicting on the basis of an 
application and a patent and came up with three insolu- 
ble compounds. 

Q. From what the Examiner says Watson teaches, would 
you expect your fluid to be a satisfactory hydraulic fluid? 
A. No. 

Q. And why not? A. Well, it comes up with a 
45 completely unpredictable result. 

The Court: What do you mean by ‘‘unpredictable 
result’’? 

The Witness: Well, a lot of things go into it. In the 
first place, you cannot predict the solubility of these com- 
pounds, one in each other, and that is the principal feature. 
Having, if you want to use the term ‘‘lucked out’’ and 
gotten solubility, it then becomes impossible to predict 
exactly what low temperature property it is going to have; 
or if it is going to have a satisfactory low temperature, 
property at all. That is the important one. 

Q. (By Mr. Browne) In other words, could you con- 
clude from Watson’s broad disclosure the alkyl aryl phos- 
phonates that all such materials would have satisfactory 
low temperature viscosity properties? A. Could you con- 
elude from Watson this? 

Q. Yes. A. Negative. No. 

Q.|Could you conclude from his disclosure of dioctyl 
styryl phosphonate what the properties of materials of 
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that category might be at low temperature viscosities? A. 
Well, if anyone who had worked in this art determined the 
properties of that compound, and found them to be as we 
have found them to be and demonstrated, he would 
46 certainly be led away from that field—group, rather 
than into it. 

Q. The invention which you claim and the lapplication 
before the Court today, is that consistent with or contrary 
to the results that you would expect to obtain by following 
what the Examiner says the Watson teaching ist A. I think 
it is contrary. The low temperature performance in itself 
is contrary to the finding. 

Q. Now, on this matter of predictability, did you run 
some tests or cause tests to be run as to various lower 
alkyl phenyl phosphonates as to viscosity? A. Yes. 

Q. And what are some of the lower alkyl phenyl phos- 
phonates which you tested? A. Well, our finding with the 
dibutyl phenyl naturally prompted our further curiosity 
and we looked at a three-carbon atom dialkyl phenyl. We 
have already, of course—are discussing the butyl or four- 
carbon atom. And we looked also at dialkyl phenyl phos- 
phates with 5, 6 and 7-carbon atoms. 

Mr. Browne: If it please the Court, may the | witness go 


to the blackboard and draw a chart which will show the 
viscosity curve for these respective alkyl se phos- 
phonates. 
Q. If you will start first with—what did you tell 

47 us? The 8? A. No; we have a range from 3-carbon 
atoms to 7-carbon atoms. 

Q. If you will draw the diagram and start with 7 first. 
A. I will use as ordinates here on the left—This is neces- 
sarily rough and exemplifies only what we have here in 
detail. The viscosity at minus 65 in centistokes. And the 
other ordinate we will use a number of carbon atoms that 
are on this Si grouping, namely, whether the C, is the 
butyl which we are referring to and which did) letters C,, 
C;, Cy, and C;. So we will go here starting with say a 
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3, 4, 5, 6, and 7. In other words, the number of carbon 
atoms on the alkyl group. Now, you wanted the 7. 

Q. Will you start at the 7, showing a scale of viscosities 
there which will enable you to get them all on. A. We will 
go here. The worst one we have is somewhat above 7,000 
here. These are all centistokes at minus 7,000. We come 
down here—We put at the bottom of the chart, for our 
purposes only, 1,000. We have then 3, 5, I guess will do it. 

Q. Would you put a dot where the 7-carbon atom phenyl 
phosphonate would fall with respect to its viscosity at minus 
65 degrees up. A. Around 74, namely, right about in here. 
(Marking. ) 

Q. Put a dot where the 6-carbon atom would fall. 
48 <A. Six, we drop in low temperature viscosity to 
37—No, to 45, in here. (Marking on board.) 

Q. Now would you put the 5-carbon ator location. A. 
Five is right at 3. Just above 3. (Marking.) 

Q. Would you put the 3-carbon atom. And in words 
that would be about what viscosity? A. About—Let me 
get exact, as we are getting near the bottom here. About 
2,000—No, it’s a little above 25, I guess. 

Q: These viscosities are at minus 65? A. These are 
viscosities, right, at minus 65. 

Q. When you were talking about the maximum viscosity 
of a thousand called for by specification, that was at minus 
40, however? A. That is right. But low temperature vis- 
cosities are known to follow each other. You may magnify 
the thing by running it at one temperature or another. But 
the trend its usually similar. 

Q. Where would you expect the value to fall for the 
4-carbon atom phenyl phosphonate? A. As an engineer it 
is pretty obvious, if this were a normal function, you would 
find it somewhere in here. 

Q. On what basis would you expect that? A. Well, it’s 
generally what they do. If you take a series of homologous 

_ series, hydrocarbons, for instance, and go from C, 
49 to C,, carbon atoms, the viscosities are ordinarily 
linear. 
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Q. The curve would be the straight line? A. Or a smooth 
curve of some sort. 

Q. Where in fact does the 4-carbon atom value fall on 
a chart of that scale? A. Well, despite repeated tests, 
we get down about in 1800 range in her for the| butyl. It’s 
definitely—I can’t read these too well off of this graph as 
we sketched it up to show the scale clearly. | 

Q. Does that value fall where you would expect it to 
fall? A. No, That is the important point. The butyl, 
despite repeated testing, falls for some reason or other 
down down completely off the curve of normal viscosity, low 
temperature viscosity response. 

Q. Is there any reason whatever for you to expect it to 
fall out of the smooth curve? A. Well, if there is, I don’t 
know what it is. 

Q. You may resume the stand. 

Now what effect does the addition of a V.L. improver 
have upon a hydraulic fluid with respect to low tempera- 
ture viscosity? A. I believe I stated before, by definition 

have to raise the viscosity, when raising the viscosity 

50 _— index or even if they don’t raise the viscosity index. 

Q. So dioctyl styrene phosphonate disclosed in 

Watson patent when combined with V.I. improver as sug- 

gested by the Examiner, would viscosity of diogtyl styrene 
phosphonate be greater or less?’ A. Always greater. 

Q. Greater than dioctyl phosphonate alone? A. If 
soluble. | 

Q. What if it is insoluble? A. You have answered it. 

Q. Pardon? A. You have answered the question. It 
doesn’t affect it. | 

Q. What I am getting at is, for the Court’s information, 
what is wrong with having things that are insoluble in 
each other in these hydraulic systems? A. Youjust— The 
first thing—the third thing on this AMS 31 spec we were 
discussing shows their concern over that. They don’t like 
precipitation or separation of any of the compounds or 
even a cloud in it, if after you store it for up| to a week, 
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maybe from minus 50 all the way up to plus 160, or what- 
ever they consider the temperature range. You cannot 
tolerate insoluble components in hydraulic system because 
of the infinitely fine clearances in the system and the pos- 
sibility that one of these insoluble components would plug 
it up. 
51 Q. Now then, what do you consider to be your 
invention on which you expect patent protection 
at this time? A. Well, I consider it to be dibutyl phenyl 
phosphonate plus the C, to C, methacrylates. 

The Court: Excuse me. That says—your attorney put 
it on the board at the beginning of the trial: (1) (a) (2). 

The Witness: Right. I agree with that a hundred per- 
cent, with those limitations as expressed there. That we 
are perfectly happy to live with limitations within this 
because we know this compound will do that; the limitation 
in viscosity at low temperatures, the limitation of viscosity 
at elevated temperatures, the molecular weight range 
ealled out for the methacraylates that we think are specific 
in this case. 

Q. (By Mr. Browne) Now referring to Plaintiffs’ Ex- 
hibit 16, the file wrapper of the application before the 
Court, and for the sake of convenience we will refer to 
the decision of the Board of Appeals which is on pencil 
numbered pages 55, 56, 57, 58, and 59 of the file, and refer- 
ring more particularly to claim 8, which appears at the 
bottom of penciled notation page 55, would you read that 
claim, please, and state whether or not that claim defines 
the invention for which you seek a patent before this Court. 

The Court: Just a minute. Let me get the part you are 
reading. 

Mr. Browne: The first page of the Board’s deci- 
52 sion. 
The Court: I have it, 

A. Shall I read it? 

Q. If you will, A. ‘‘The composition consisting essen- 
tially of dibutyl pheny] phosphonate and a sufficient pro- 
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portion of a poly alkyl methacrylate, the alkyl groups of 
which have from 4 to 6 carbon atoms and said poly alkyl 
methacrylate has an average molecular weight within the 
range of 2,000 to 12,000 and a molecular weight range of 
1,500 to 14,000 to increase the viscosity of the composition 
at 210 degress above 3.’°— 

Q. Correction, please. Two hundred ten degrees? <A. 
Fahrenheit. 

Q. F, period, is that what it says? A. Yes. ‘... 210 
degrees Fahrenheit above 3.0 centistokes and to increase 
the viscosity index of the composition above 150, said com- 
position having a viscosity at minus 40 degrees F. below 
1,000 centistokes and an autogenous ignition temperature 
above 1,000 degrees Fahrenheit.’’ 

Q. Does that claim set forth the invention upon which 
you seek a patent? A. Yes, it does. 

Q. Do you claims dependent therefrom, namely, 
53 claims 3, 4, 5 and 7, also indicate a part of the 
invention upon which you seek protection? A. Yes. 

Q. Referring now to the pencil numeral page 10 of 
Plaintiff’s Exhibit 16, claims 3, 4, and 5 and 7. Wherein 
do those respective claims differ from claim 8 upon which 
you seek protection? A. Well, in which we cover the same 
phosphonate and ask for the poly butyl methacrylate, the 
poly amyl] or 5-carbon atom metherylate, and the 6-carbon 
atom or poly hexyl methacrylate. 

Q. Would a composition coming squarely under any of 
those claims, to the best of your knowledge, infringe any 
of the claims of the Watson patent? 

Mr, Moore: I object. This witness isn’t sworn as a 
lawyer. He couldn’t express an Opinion on an infringe- 
ment. 

The Court: I don’t think he could do that. 

Mr. Browne: All right, your Honor. 

Q. Then do I understand you to say that you do not 
desire protection of a patent on a composition which in- 
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cludes poly alkyl methacrylates having less than 4 or more 
than 6 carbon atoms in the alkyl group? A. That is correct. 


Q. When you originally filed your application, it 
54 contained claim one, which reads: 
i**The composition consisting essentially of dibutyl 
phenyl phosphonate and a sufficient proportion of a 
ipoly alkyl methacrylate to increase the viscosity of 
‘the composition at elevated temperatures and to in- 
| erease the viscosity index of the composition.’’ 


Now, do you seek protection as broad as that at this time? 
A. Well, as I understand it, no. 

Q. Do you know of any other combination of materials 
falling within the scope of that claim other than your own 
that will perform the function of increasing the viscosity 
of the composition at elevated temperatures and to in- 
crease the viscosity index of the composition? A. And fall- 
ing within this chemistry? 

Q. Yes. A. No. 

Mr. Browne: If I may just consult with my associate 
counsel for one moment. 

The Court: All right. 

Q. (By Mr. Browne) Now referring to the Board’s 
decision, that is ‘*C’’ of the defendants’ folio, and it is 
also in Plaintiffs’ Exhibit 16, and referring to page 5 of 
the Board’s decision—we had better start on page 4, the 
last line, where it says: 


‘‘Moreover, while the affidavits may establish that 

55 | certain selected polyalkyl methacrylates are incom- 

patible with dibutyl phenyl phosphonate, they do 

not at the same time show what effect these methacry- 

lates have when added to the specific mixed alkyl aro- 

imatic phosphonate disclosed by Watson, namely, di- 
octyl styrene phosphonate.”’ 


Have you shown what effect these methacrylates have when 
added to the dioctyl styrene phosphonate disclosed by 
Watson? A. Yes, we have. 
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Q. And was the effect satisfactory or unsatisfactory? 
A. It was unsatisfactory. 


Q. Referring to page 3 of the Board’s decisoin in the 
first full paragraph at the top of the page, it says: 


‘‘The examiner takes the position that no inven- 
tion resides in determining that specific) compounds 
embraced within each genus have the property attri- 
buted to the genus by the prior art, and that therefore 
there would be no invention in selecting any particular 
polyalkyl methacrylate to improve the viscosity index 
of any particular mixed alkyl aromatic phosphonate 
according to the teachings in Watson, in the absence of 
unexpected results.”’ | 
By following the suggestion of the Examiner of selecting 
a polyalkyl methacrylate disclosed by Watson, and combin- 
ing it with the specific mixed alkyl aromatic phosphonate 

disclosed in Watson, did you obtain a satisfactory 

56 hydraulic fluid? A. No, we did not. | 
Q. Would you expect to obtain a satisfactory 
hydraulic fluid if in such a combination you used dibutyl 
phenyl phosphonate in lieu of the dioctyl styryl phosphonate 
before you made your invention? A. I know now, yes. 
I would not have known in advance. I have/no way of 
knowing how a person can predict that. I would like to 
be able to. 

Q. Do you know how you arrived at your présent inven- 
tion? A. I think I have a pretty clear recolléction of it, 
yes. 

Q. Would you tell the Court to the best of your knowl- 
edge how you arrived at it. Although we are not required 
under the statute to meet any burden as to how the inven- 
tion was arrived at, I think the Court might like to know. 

The Court: I’d like to hear him. 

A. Well, in the first place, this invention was not made 
in the sense that the Examiner suggests here that we 
make these inventions, which is to go out and take groups 

| 
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of compounds into the laboratory, pour them one into each 
other until we find something that works. As a matter of 
fact, it was done at my desk; where most of these inven- 
tions have been made; from the results of work you do in 

a given field. And I have no knowledge nor dis- 
57, tinet recollection of why I happened to select the 

C, alkyl phenyl compounds to try this. But it 
occurred to me that they would be a promising group. 
And that is the way it started. 

Q. Then the values that you ascertained for the viscosity 
at minus 65° F., for the 3, 5, and 7-carbon atom phos- 
phonates, was that information obtained before or after 
you made your invention? A. The information shown on 
any of these other alkyl phosphonates was obtained. not 
less than three years after the invention, the original in- 
vention was applied for. 

Q. Why did you go to this trouble of comparing these 
other materials? A. Because of this new and unexpected 
result business, We knew it was unexpected just because 
it fell where it did after we found it out and then we simply 
had to make—determine what the values are, to draw the 
picture. 

The Court: Let me interrupt you just a second. 

When did you first decide or think about the fact that 
there was need for this type of hydraulic fluid to be used 
on these types of planes? When did you give that any 
thought? You must have thought about it some time. 

The Witness: Oh, yes. This is my job, to worry about 
things like that. 

The Court: That is what I want to find out. When 

did you start thinking you ought to devise some 
58 | way of inventing a fluid, or whatever you want to 

refer to it as? How long had you been giving any 
thought to that particular subject matter? 

The Witness: Since 1946. 

The Court: What started you thinking along those lines? 

The Witness: Orders. 
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The Court: Orders from whom? 

The Witness: At the time, as I say, in 1946 they had 
a rash of fires. And a number of research people in the 
company and engineers were told by Mr. Douglas, Sr. 
that while the latest disaster involved was not ours, that 
it might well have been our airplane since it contained 
these same readily flammable petroleum oils, and to go out, 
as he naturally put it, either find or produce a less flam- 
mable hydraulic fluid and if necessary to work all night. 

The Court: How long had you been working on that 
problem? 

The Witness: Well, that was when the problem started. 
That was in the fall of ’46. And at that time, to the 
best of my recollection, I had never given a thought to 
the subject of fire-resisting hydraulic fluids. General 
hydraulic fluids, yes; which is how, of course, I was caused 
to be brought into this general field. I had worked in 
the field of petroleum hydraulic fluids to a limited degree 

and knew what was required of this class of ma- 
59 terials, namely, hydraulic fluids. 
The Court: All right. 

Q. (By Mr. Browne) Between 1946 and the time of fil- 
ing this application, 1953, did you make other inventions 
relating to aircraft hydraulic fluids? A. Numerous ones. 

Q. Did you file applications for patent on them? A. Yes. 

Q. Have patents been granted on some of them? A. Yes, 
they have. 

Q. So this was not your first invention in the hydraulic 
fluid field? A. By no means. 

Q. You referred to the fact that the phosphorus-contain- 
ing hydraulic fluids were being used exclusively, as I under- 
stand, in the jet transports at the present time, the Boeing 
707, the Convair—what was the model number? A. Model 
880. 

Q. And Douglas DC-8, which I understand is still in 
test. It hasn’t been delivered yet? A. No deliveries have 
been made. It is in a test status. 
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Q. Am I correct to say they used the phosphorus con- 
taining hydraulic fluids exclusively in those? A. Such a 
fluid has been specified by all of the customers in 

60 all of those airplanes. 
The Court: Let me interrupt you just a minute. 

This patent that you are seeking, this formula, you say 
this fluid is now being used in all these planes that have 
been just mentioned by Mr. Browne? 

The Witness: Not this one. 

Mr. Browne: Not this one, your Honor. That wasn’t 
the question. A phosphorus-containing hydraulic fluid. 

The Court: I see. 

Q. (By Mr. Browne) Now, that fluid that is being 
specified by Boeing and Convair and Douglas, under what 
trade name is that being sold? A. It is being sold under 
the Monsanta trade-name of Skydrol-500. 

Q. Is that the only brand that is used? A. That is the 
only one that is used. 

Q. Who invented that fluid? A. Myself. 

Mr. Browne: No further questions on direct. 

The Court: This fluid that you are seeking a patent for, 
is that in commercial use today? 

The Witness: No. 

The Court: It is not? 

The Witness: No. 

The Court: You can’t use it until you get a patent? 
61 The Witness: That is right. We consider this 
to be an advanced model in some sense of the word. 

Mr. Browne: No further questions on direct. 

The Court: I will let you start. We will adjourn at 
12:30 for lunch. 


Cross-Examination : 
By Mr. Moore: 


Q. Mr. Moreton, do you have Plaintiffs’ Exhibit 16 be- 
fore you? A. Is this the file wrapper? 
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Q. The file wrapper of your application involved in this 
civil action, A. Yes. 

Q. You do have that, certified copy before you? A. Yes. 

Q. You referred to the first page of that certified copy— 

The Court: That is this document I have here? 

Mr. Moore: Yes, your Honor. 

A. Yes. 

The Court: Let me follow you, Mr. Moore. 

Q. (By Mr. Moore) That page is headed ‘‘Specifica- 
tion,’’ is it not? A. Yes. 

Q. And that specification which starts on page one 
62 is a description of your invention; isn’t that true? 
A. Yes. 

Q. That is presented to the Patent Office as the basis for 
the Patent Office granting you a patent; is that true? <A. 
It is a description of the desirable features. 

Q. And from your experience you know that you have 
to present such a specification to obtain a patent? A. Yes. 

Q. Now, will you refer to page 5 of the same copy and 
particularly to the final paragraph on that page, and I 
will read that paragraph to you. 


‘In accordance with this invention, the discovery 
has been made that hydraulic fluids surprisingly satis- 
factory for aircraft hydraulic systems can be made by 
compounding a relatively major proportion of dibutyl 
phenyl phosphonate with a relatively minor proportion 
of an agent effective to increase the viscosity index 
and viscosity at elevated temperatures of the dibutyl 
phenyl phosphonate, particularly a polymerized alkyl 
methacrylate (poly alkyl methacrylate).”’ 


You have presented that and continue to present that as 
the indication of the scope of your invention; isn’t that 
true? A. That is true. 
Q. And you have used the term there ‘polymerized 

63 alkyl methacrylate’? A. Yes; it is somewhat out 
of context but we have used that term, 
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Q. That includes a methacrylate in which the alkyl may 
vary from two to fifteen, doesn’t it? A. If you want to 
back into it, yes. 

Q. And it includes— 

Mr. Browne: I object to— 

The Court: What do you mean? 

Mr. Browne: The specification speaks for itself. Mr. 
Moore doesn’t have to ask the witness what the specifica- 
tion says. 

The Court: This is cross-examination, of course. 

Mr. Browne: All right. But there are limits to cross- 
examination. 

The Court: I will let him continue. 

Mr. Browne: Not misleading the witness. 

Mr. Moore: I don’t think I could mislead this witness, 
your Honor. 

The Court: All right. You may proceed. I think he 
can take care of himself. 

Mr. Moore: I am not going to attempt to. I never 
have and I am not going to start today. 

The Court: I don’t think anybody would accuse you 

of doing that, Mr. Moore. 
64 | Q. (By Mr. Moore) <A polymerized alkyl meth- 
| acrylate can be one which contains two alkyl groups; 
isn’t that true? <A. Yes. 

Q. A polymerized alkyl methacrylate can be a poly- 
merized alkyl methacrylate which contains 15 alkyl groups, 
or alkyl group of 15 carbons? A. Can it contain that? 

Q. Yes. A. Surely. 

Q. In fact, the term ‘‘polymerized alkyl methacrylate”’ 
includes the whole group of alkyl methacrylates which are 
polymerized? A. Or polymerizable. 

Q. And the term ‘‘poly alkyl methacrylate”’ is an equally 
broad term? A. This is the way you start out describing 
this field. 

Q. And the term is equally as broad as the term in the 
Watson patent to which I call your attention—you might 
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refer to column 6, line 45, I say the terms ““polymerized 

alkyl methacrylate’? and ‘‘poly alkyl methacrylate’’ are 

equally as broad as the statement in the Watson patent 

‘‘polymerized methacrylic acid esters’? A. Well, ‘‘poly- 
merized methacrylic acid ester’’ is even more broad. 

65 Q. Broader that ‘‘poly alkyl methacrylate’? A. 
Oh, yes. 

Q. But refer to column 6 at line 55. A. All right. 

Q. The acids there said to be esterified with aliphatic 
alcohols having two to fifteen carbon atoms would result 
in the polymerized alkyl methachylates that are suggested 
at the page 6 of your specification; isn’t that true? A. 
Yes. This is where he first narrows down to any range at 
all other that the world. 

Q. And there is no limitation in your specification, the 
point I have read, as to the molecular weight of the poly- 
merized alkyl methacrylate? A. Oh, yes. 

The Court: Excuse me. I think we will suspend until 
1:45, and proceed at that time. 


(Thereupon, at 12:30 p. m. a recess was taken.) 


AFTERNOON SESSION 
(The Court reconvened at 1:50 p.m.) 
Dovuctas H. Moreton, 


the witness on the stand at recess, resumed the stand and 
further testified as follows: 


By Mr. Moore: 


Q. Mr. Moreton, will you refer again td paragraph 

66 at the bottom of page 5 of your specification. A. Yes. 

Q. That paragraph remains uncanceled here in the 

specification; isn’t that true? A. Would that be indicated 
by any marks on this official copy, or something? 

Q. Suppose I show you the type of the official copy. See 
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if you find any indication of cancellation. A. I don’t know 
what it looks like but I see none. 

Q. That paragraph has the same meaning, does it not, 
as canceled claim one of your application? 

Mr. Browne: Your Honor, I object to this question on 
thei ground of lack of relevancy and materiality, because 
claim one has been canceled. It is not before this Court. 

The Court: Let me ask counsel: What is the relevancy 
of that? Claim one has been canceled. It it is not before 
the Court— 

Mr. Moore: Is that though plaintiff is seeking narrow 
claims now, he did seek broader claims but he seeks those 
claims on the same broad disclosure of this application. In 
other words, there is an attempt to narrow what is said to 
be the invention here after the filing of the application and 
presumably in view of after-discovered facts. 

The Court: You mean after part of it was rejected? 
Mr. Moore: After rejection, yes, your Honor. 
67 | Mr. Browne: May I give the Court a citation of 

a case which stands for the proposition that that is 
not relevant or material? 

The Court: I will hear you on it. 

Mr. Browne: In the decision of the Court of Customs 
and Patent Appeals, In re Herrmann, Barr, and Henwood, 
released January 22, 1959, cited at 120 U.S. Patents 
Quarterly 182, the question came up as to whether a limita- 
tion to needle bearings as compared with square bearings 
was a matter of scope or criticality. There the Board, 
as in the present case, argued that because broader lan- 
guage had been used previously the applicant was estopped 
to urge narrow claims now and to show that those narrow 
claims were patentable over the reference. Judge Rich 
said that was not a tenable position and it goes to the 
scope of claims and criticality and it is not relevant as to 
what they were trying to claim before. 

The Court: You have any authority? 


117 


Mr. Moore: Yes. I can cite the decision of this circuit, 
Abbott v. Coe. In that case the Circuit Court of this 
jurisdiction said specifically : 


‘‘The applicant’s use of case-hardening produced an 
unexpected result which was not mentioned in the 
application; it permitted the operation of the machine, 
even at a greatly increased speed, with little lubrica- 
tion and no spattering of oil. This result was highly 
68 useful. But is was not claimed or disclosed, and it 
cannot retroactively turn the adpotion of case-hard- 
ening, for other purposes, into invention.’’ 


In other words, it is an attempt to show retroactively that 
there was invention. 

Mr. Browne: One word. We do disclose the unexpected 
result in this case to distinguish from Abbott. 

The Court: I will overrule the objection. 


(The last question was read by the reporter.) 


A. I do not think it has. And I will be glad to explain 
why. 

Q. The claim and the paragraph use substantially the 
same words, do they not? A. I don’t understand what you 
mean by ‘‘substantially’’ but there is a— | 

The Court: Where is the claim? Let’s get the claim. 
Where do we find that? 

Mr. Moore: On page 10 of the certified copy. Plain- 
tiffs’ Exhibit 16. 

The Court: All right. 

The Witness: Should I go ahead with my explanation! 

The Court: No. Let’s wait until— 


(The last question and answer were read Iby the re- 
porter.) 


69 A. Yes. The disclosure says a minor] proportion 
of an agent effective to increase the viscosity index 
and viscosity at elevated temperatures of the dibutyl 
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phenyl phosphonate, particularly a polymerized alkyl 
methacrylate. The claim says a sufficient proportion of 
a poly methacrylate to increase the viscosity of the [c]om- 
position at elevated temperatures and to increase the vis- 
cosity index. 

Now, in that sense, this explains also my previous answer, 
there is a difference in this word ‘‘effective.’? For instance, 
it cannot be said when you included in your questioning of 
me the C,, C: to 15 carbon atoms that the C, on up to C,; 
were effective because they do not perform the function 
called out here, which is to increase the viscosity index and 
the viscosity at elevated temperatures. Therefore there 
is a difference, in my opinion. 

Q. But you have referred to the use of a polymerized 
alkyl methacrylate which would include within its ambit 
alkyl groups from two to fifteen carbon atoms? A. Not if 
you say ‘‘effective,’? however. That is true poly metha- 
crylates, but if it is combined with the use of the words 
“‘effective to increase the viscosity index and the vis- 
cosity,’’ which is a limitation, a language limitation, on the 
alkly methacrylate which we describe herein, that excludes 
C, and higher. 

Q. Let’s refer to the bottom paragraph on page 
70. 6o0f your specification. A. All right. 

Q. ‘‘The poly alkyl methacrylates especially suit- 
able for the purpose of this invention are in general those 
resulting from the polymerization of alkyl methacrylates 
in which the alkyl groups have from 2 to 6 carbon atoms.’’ 
A. That is correct. 

Q: In other words, you have a statement there that is 
broader than you present claim with this reference to 
4 to 6 carbon atoms? <A. Yes, but the same limitation 
applies on this broad 2 to 15 thing. There is one other 
thing—in other words, that does not appear in our final 
claims and that is only the C, material. 

Q. And don’t you further say in this next sentence of 
that same paragraph: 
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“‘The alkyl groups may be mixtures such as derived 
from a mixture of alcohols, and in which case there 
may be included some alkyl groups having as low as 
2 corbon atoms and as high as about 8 or 10 carbon 
atoms, but the mixture should predominate in alkyl 


groups having from 2 to 6 carbon atoms.”’ | 
| 


A. That is correct. | 
Q. There is a definite variation between the specifica- 
tions of that point and the claims you are now 
71 ~—spressing? A. I do not consider the language there 
or the language we have claimed to be inconsistent 
except with regard to the C,. 
Q. Now, this term ‘‘polymerized alkyl methacrylates’’ 
would include a galaxy of materials, wouldn’t it?) A. Again 
if you took it out of context with the language that always 
accompanies it, which says ‘‘effective to increase the vis- 
cosity index and viscosity,’’ if you take it out of context, 
as it is written in both the claim and the disclosure, I will 
agree there is also a galaxy of material. | 
Q. The term, I quote, ‘‘a polymerized alkyl! methacry- 
late’? would include a galaxy of materials? A! Just that 
term? 
Q. Just that term? <A. That is true. | 
Q. And that would be equally true of the term ‘“‘poly 
alkyl methacrylate’? A. Yes, but as I recall, I used 
that term ‘‘galaxy’’ in reading the Watson patent which 
said something even more broad which was quoted when 
you asked me that question, he used the term ‘‘polymerized 
methacrylic acid esters.’’ That is much broader than ‘‘poly- 
merized alkyl methacrylate.’ | 
Q. But the term ‘‘poly methacrylate’? would| include a 
galaxy of materials? A. It would include a large num- 
ber. 
72 Q. A galaxy? A. Not in the particular sense I 
used that term before, no, sir. 
Q. Is there in the application to you esis any in- 
clusion of such a chart as is set forth on the blackboard 
here? A. Would you repeat that question, please? 
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Q. Is there in your application any such chart as is 
set forth on the blackboard here? A.I do not believe 
that shows in the application. 

Q. Is there any material such as is included in that 
chart set forth in your application? A. Yes. 

Q. Setting forth the point to which you refer to with 
respect to the 4-carbon atoms? A. Are we talking about 
the phosphonate? 

Q. We are talking about the chart. A. Yes. The 
majority of the materials shown on that chart are claimed. 

Q. Are the values that are set forth on that chart set 
forth in your specification? A. No. 

Q. Now, will you refer to the Watson patent. That 
patent discloses, does it not, phosphorus-containing ma- 

terials as constituents of hydraulic fluid composi- 
73 tions? A. Yes. 

Q. It discloses organic phosphorus-containing 
materials, doesn’t it, as constituents of hydraulic fluid 
compositions? A. Yes. 

Q. It discloses more particularly phosphates? A. Yes, 
there are phosphates. 

Q. And it discloses more particularly: phosphonates? A. 
Yes, it discloses phosphonates. 

Q. And in the class of phosphonates it discloses more 
specifically a mixed alkyl aryl phosphonate, isn’t that true? 
A. Yes. 

Q. And in equivalent language it discloses alkyl aromatic 
phosphonates? 

Mr. Browne: I object to that question. 

The Court: Your objection? 

Mr. Browne: I would like to object to that question on 
the ground that counsel is testifying when he says the 
equivalent language. Now, if he wants to elicit answers 
from the witness, that is one thing, but for counsel to 
testify and say that certain language is equivalent and 
then leave absent a question, I object. 
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The Court: He may put it in the form of leading 

questions. He can ask him isn’t it a fact the lan- 

74 guage in the Watson patent is equivalent to your 
language, or things like that. 

Mr. Browne: I don’t mind that, your Honor. That is 
within his prerogative. 

The Court: All right. 

Q. Is there equivalency between the statement ‘‘mixed 
alkyl aryl phosphonate”? and ‘‘alkyl aromatic phospho- 
nate’’? A. Not to me. 

Q. You wouldn’t suggest that the term ‘alkyl aromatic 
phosphonate’’ defines a group within the class defined asa 
mixed alkyl aryl phosphonate? A. I think it is the other 
way around. 

Q. But you have no lack of understanding of what the 
meaning of the word ‘‘alkyl aromatic phosphonates”’ are? 
A. I certainly do. I mean that term is so broad as to in 
elude practically everything that has an aromatic group. 
It could be any ring compound. That is so broad it is 
meaningless to me. 

Q. It would include a benzene compound, wouldn’t it? A. 
It could include a benzene compound. | 

Q. The term ‘‘aromatic’’? would bring within its scope 
a benzene compound? A. Yes. 

Q. And that benzene compound would! have as a 
75 constituent an alkyl group; isn’t that/ true? <A. 
Would you repeat that one? | 

Q. And that benzene compound would have as a sub- 
stitutent an alkyl group? A. A benzene compound does 
not not necessarily have to have an alkyl substituent, no. 

Q. But doesn’t the term ‘‘alkyl aromatic’? bring within 
its scope a benzene compound which has an alkyl sub- 
situent? A. It’s so broad I simply cannot answer that 
either yes or no. | 

Q. And the term—A. To the best of my knowledge. 

Q. The term ‘‘phosphonate’’ be entirely clear to you in 
that connection? A. The term ‘‘phosphate’’? | 
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Q. The term ‘‘phosphonate’’. A. Oh, yes. 

Q. And an alkyl aromatic phosphonate would be non- 
flammable, wouldn’t it? A. Not necessarily, no. In fact 
none of these materials are non-flammable. 

Q. Isn’t Watson dealing with non-flammable materials? 
A. Watson thinks he is dealing with fire-resistent ma- 
terials. Te includes many phosphates or phosphorus com- 
pounds which I would consider to be readily flammable. 

Q. Watson is dealing with non-flammable materials 
76 because he is dealing with phosphorus-containing 
materials, isn’t that true? A. That is not true. 

Q. Now, Watson discloses additives to his phosphorus- 
containing materials; isn’t that true? A. Yes 

Q. One additive is an epoxy compound? A. True. 

Q. And another is a organic sulfur-containing compound? 
A. That is true. 

Q. Those compounds are used, one, to prevent corrosion 
and, two, to promote stability; isn’t that so? A. That is 
the entire direction of the patent, yes. 

Q. If you were willing to put up with corrosion and were 
willing to have a less stable compound, you could do with- 
out those additives in the Watson compound; isn’t that 
true? A. I would like to answer that question in a more 
typical fashion. 

Q. Answer as you will. A. You do not necessarily have 
to put up with corrosion in a phosphorus-containing com- 
pound to exclude the Watson. Many of the phosphorus 

compounds have no real need for the type of inhibi- 
77 tion that is sought by or taught by the Watson 

patent. In other words, by themselves they are 
reasonably stable materials for intended aircraft hydraulic 
system use. 

Q. But Watson improves the phosphorus-containing 
materials he discloses by adding: (1) epoxy compound and, 
(2) the sulfur-containing compound. Isn’t that true? A. 
He improves some of them. I cannot say he improves all 
of them. On some of the ones that are named in the 
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broad groups that he has included here it may actually 
have a non-beneficial effect. 
Q. He improves some of the compounds by the additives? 
A. That is true. 
Q. And if he wanted a less improved hydraulic fluid he 
could leave out those additives; isn’t that true? A. Of 
the ones he names, that is true. His tests show that in 
the actual patent. 
Q. Isn’t it true that hydraulic fluids usually contain a 
viseosity index improver? A. Would you like to make 
that more specific? The answer to that as you have just 
asked it is no. | 
Q. Let’s refer to the Watson patent a column 6, begin- 
ning at line 17. Doesn’t Watson at this point specifically 
say that compositions possessing lubricating properties, 
especially hydraulic fluids, usually contain viscosity 

78 index-improving agents? A. Yes, but I am not 
bound by his inability to understand when jhe attacks 

this broad situation that the bulk of all hydraulic 

fluids sold in the United States, if you look at the bulk, 
do not contain viscosity index improvers. 
Q. You deny that hydraulic fluids usually contain vis- 
cosity index improvers? A. Mr. Moore, our debate is about 
the word ‘‘usually.’’ It is a very loose word. If you want 
to use it in the sense in which I explain it, let us look at 
the total gallonage of hydralic fluids that are sold in the 
United States. There are far more gallonage sold in the 
United States of hydraulic fluids which does not contain any 
viscosity index improver than are gallons sold that do con- 
tain viscosity index improvers. | 
Q. You are a person skilled in this particular art; you 
admit that? A. Yes. 
Q. And reading this specification of Watson, wouldn’t 
you derive from there the teaching that a viseosity index 
improver should be used with his phosphorus-containing 
compounds? A. No, I would not. Watson himself says 
‘‘usually contain.’? And he neglected the essential words. 
The Court: What was the essential word? 
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The Witness: That this is peculiar, you Honor, to cer- 
tain classes of aircraft hydraulic fluids. 
79 The Court: Excuse me for interrupting. 
What word should he have used, or would you have 
used? 

The Witness: I would have used the word ‘‘aircraft’’ 
hydraulic fluids, and particularly aircraft hydraulic fluids 
that are necessary for use at both elevated temperatures 
and low ambient temperatures. And if a person were con- 
tent to have a hydraulic fluid—for instance, the average 
industrial hydraulic fluids, for instance, which is the bulk 
of all hydraulic fluids used in the country, does not have 
a wide enough or specific enough—this wide temperature 
range that requires the use of compounds such as this. 

Q. (By Mr. Moore) You deny that it is the teaching 
in the Watson patent of the use of a viscosity index im- 
prover with his phosphorus-containing materials? A. Well, 
there is no teaching to me, is the way I answered that, I 
believe. : 


Mr. Moore: No further questions. — 
The Court: You have anything further? 


Redirect Examination 


By Mr. Browne: 


Q. While you have the Watson patent in front of you, 
Mr. Moreton, referring again to that table on column 11 
and 12 of the Watson patent, in Composition No. 16 does 

Watson suggest the use of any V.I. improver in con- 
80, nection with dioctyl styryl phosphonate? A. No; 
he does not. 

Q. Now, if you will look at the viscosity index im- 
proving grouping and going across the 23 different com- 
position, how many of those suggested by Watson contain 
a viscosity index improver? A. Well— 

Q. Just call them out by number, if you will. Any index 
improver. A. There are only four compounds in the first 
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place that are even phosphonates to begin with. The rest 
are all— 

Q. Take the phosphonates. A. Only two of the phos- 
phonates contain V.I. improver materials. 

Q. But not the dioctyl styryl phosphonate? A. That is 
correct. One of those two contains an impossible situation 
that was done, I believe for other purposes, have two 
V.I. improvers, which I have never heard of having been 
used in any hydraulic fluid composition in my life. 

Q. Which numbered composition is that? A. That one 
would be composition No. 20 in which he includes both 
polyisobutene and a polymerized ester of the acrylic acid 
series, 

Q. Going back to the question that I first put, if you 
will take the group of viscosity index improving agents, 

the three of them there, and go crosswise to the 
81 right on the chart and tell me out of the 23 composi- 

tions how many of them does Watson suggest that 
you use a viscosity index improving agent no matter what 
phosphorus compounds it used. 

Do you understand the question? A. Yes. As I under- 
stand the question, looking at the whole random com- 
positions that he suggested, how many of them contain 
a suggested inclusion of a V.I. improver of any type? 

Q. Yes. Reading that in context with the Watson state- 
ment that Mr. Moore referred to, to the effect that— A. 
Nine. 

Q. —compositions usually contain viscosity index im- 
proving agents. A. I come up with nine. 

Q. Nine out of 23 compositions? A. Yes. That is the 
way I interpret this chart. 

Q. Would you count them again. No.1 composition? A. 
There is one. 

Q. No. 2? A. There is one indicated. 

Q. None in No. 3? A. Yes, he has indicated one in the 
bottom of 3 there, under the alkylated styrene polymers, 
whatever that means. 
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Q. Then No. 4? A. He has included one. 
82 Q. Wait a minute—excuse me. Go back to No. 3 
again. A. Yes. 

Q. I don’t see that on my copy of the patent. A. Oh, I 
am sorry. I am sorry. You are right. 

Q. Would you go back to No. 1 and start. A. No. 4— 

Q. And start across and tell which out of the 23 sug- 
gested combinations include one or more viscosity index 
improving agents? A. All right. No. 1 has one. No. 2 
has one. No. 3 none are included. No. 4 has one. No. 5 
has one. Nos. 6 and 7 none are included, No. 8 has one. 
No. 9 no V.I. improver. No. 10 no V.I. improver. No. 11 
includes one. Nos. 12, 13, 14, 15, 16, 17, 18, and 19 do not 
include one. No. 20 shows two. No. 21 shows one. No. 
22 shows one, and No. 23 shows one. 

Q. If I have counted correctly, there are ten out of 23 
that show the use of a V.I. improver with a phosphorus- 
containing compound? A. Right; ten. 

Q. And there are thirteen that do not show any V.L. 
improver? A. That is right. 

Q. Does that table bear out the statement of Watson 

that V.I. improvers are usually present in hydraulic 
83 ' fluids? A. I don’t know what ‘‘usually’’? means. 
| I would say no, it doesn’t bear it out. 

Q. Usually, more than 50 per cent? <A. It did to me. 

The Court: Wait a minute. You might say it might 
mean more than 50 per cent and somebody else might 
put a different interpretation on the word ‘‘usually.’’ 
‘Usually’? might mean a thing usually follows, from the 
proof of one fact you may infer another fact or come to a 
certain conclusion. I don’t think you can divide it up and 
say it mean 50 per cent in this instance or 25 per cent in 
that instance or a hundred percent in another instance. 
That is a question for the Court to decide. 

Mr. Browne: That is correct. It is not susceptible to 
numerical— 
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The Court: That is the reason I stopped you. You are 
asking the witness in effect doesn’t that mean 50 per cent. 
I think I have to decide what that word means after I 
review all the evidence in the case. 

All right. 

Q. (By Mr. Browne) Now, this chart that you drew on 
the blackboard, Mr. Moreton, you have a reproduction of 
that in handwritten form, do you? A. Yes, I have it some- 
where. Here it is. 

Q. Is that the paper from which you constructed 
84 the chart on the blackboard? A. That is correct. 

Mr. Browne: I will offer that in evidence as Plain- 
tiffs’ Exhibit 18. 

The Court: It may be admitted. Unless you have any 
objection? 

Mr. Moore: No objection, your Honor. 


(Chart was marked Plaintiffs’ Exhibit No, 18 and re- 
ceived in evidence.) 


Q. (By Mr. Browne) Now, referring to the Eperification 
of your application, at page 6. A. Yes. 

Q. And referring to the second sentence of ie bottom 
paragraph which begins ‘‘The alkyl groups may be mix- 
tures such as derived from a mixture of aldohols, > et 
cetera. A. Yes. 

Q. Would you care to explain what that sentence means 
in terms of the claims which you are seeking in| the appli- 
cation before the Court? A. The language says ‘may be 
included some alkyl groups having as low as 2 carbon 
atoms and as high as about 8 or 10, but the mixture should 
predominate in alkyl groups having from 2 to 6 carbon 
atoms.’’ What we meant by that was that the only specific 
way one can talk about complex polymers is to eall out 

the alkyl chain length and say what he intends that 
85 this should mean. The production methods of 
chemical materials such as this are complicated 
enough so that you could never insure that you had no 
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C, and no C,, but you can only, let’s say, indicate what 
you know must predominate to get sufficient satisfactory 
results, and which is what we have indicated here: that 
we must have something in the order of four to six carbon 
atoms. 

Now, you could achieve that presumably by first mixing 
the alcohols to get the equivalency of a molecular weight 
of the C, and then going ahead with the polymerization 
and coming up with the equivalency again of the C, or C, 
methacrylate. But you could not get that effect by coming 
along and trying to add the C, methacrylate as suggested 
by Watson, for instance, to our material. It would simply 
come out of solution. 

Q. Referring to the specification at page 7, beginning at 
line 5, where it says: 


i ‘In general the average molecular weight should be 
within 2,000 to 12,000 and the molecular weight range 
| from about 1,500 to 14,000. The poly alkyl methacry- 


late should be such and in sufficient proportion to 

increase the viscosity at elevated temperatures, for 
, example, at 210 degrees F. to at least about 3.0 centi- 
: stokes, and to increase the viscosity index, for ex- 
, ample, to above 100, and preferably to above 150.’ 


86, Would you explain the meaning of that in the light 

of the claims which you are seeking before the Court. 
A. Yes, At any time in here, and including the example 
I discussed on cross-examination, where we used any lan- 
guage which was capable of any misinterpretation as to 
what we thought would work, we included the language 
‘*should be such and in sufficient proportion’”’ or ‘‘should 
be effective to increase the viscosity.’’ In the other words, 
it has to be a material that is within the proper molecular 
weight range, that is, within the proper carbon alkyl chain 
length, so that it will perform this specific task. In 
other words, it will go in solution. It will raise the viscosity 
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at 210 degrees to about 3 centistokes and it will increase 
the viscosity above 100, preferably to above 150. 

This eliminates these fringe cases when a broad language 
—which cannot sometimes be avoided in chemical patents. 
So we said: Here is the broad language that covers what 
we wish; here are the specific things that we think will 
function; and to make sure, we want only those which 
will act to increase the viscosity index, act to increase 
the viscosity to these given limits, and they will fall within 
this molecular weight range. So it is really very specific. 

Mr. Browne: Your Honor, that is all that we have on 
redirect. Unless Mr. Moore has some recross, 

Mr. Moore: No recross. 
87 Mr. Browne: In that case, your Honor, that con- 
cludes the plaintiffs’ case. 

The Court: You have any evidence? 

Mr. Moore: The booklet that I have handed up to your 
Honor, I will ask that that be received. The booklet that 
contains the Watson patent. 

The Court: That will be admitted in evidence and be 
received as Defendants’ Exhibit No. 1. 


(Patent Office booklet marked Defendants’ Exhibit No. 1 
and received in evidence.) 


The Court: You have any other evidence? 
Mr. Moore: No other evidence. 
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Plaintiffs’ Exhibit No. 16 


(Patent Office File of Douglas H. Moreton Application, 

Serial No. 316,325) 

GERALD H. PETERSON 
PATENT ATTORNEY 

503-505 CENTRAL TOWER BUILDING 
1424 FoURTH STREET 
SANTA MONICA, CALIFORNIA 

EXBROOK 3-1529 


21 October 1952 
Commissioner of Patents 
Washington 25, D. C. 


Dear Sir: 


I am enclosing an application for Letters Patent in the 
name of Douglas H. Moreton, entitled PHospHonate Ester 
Hypravtic Frum. 


The papers comprise the specification and claims, and 
the petition, power of attorney and oath. My check in the 
amount of $30.00 is enclosed to cover the cost of filing the 
application. 


Yours very truly, 


Geratp H. Peterson 
Gerald H. Peterson 


SPECIFICATION 


This invention relates to a fluid composition useful 
particularly for transmitting power in hydraulic power 
systems and especially as a non-flammable hydraulic fluid 
in the hydraulic systems of aircraft and to a method of 
transmitting power in and of lubricating the parts of a 
hydraulic system. 
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A number of fluids are known which are intended for use 
to transmit power in hydraulic systems including some 
known fluids intended for use in the hydraulic systems of 
airplanes. However, the hydraulic power systems of air- 
eraft for operating various mechanisms of an airplane 
impose stringent requirements on the hydrauli¢ fluid used. 
Not only must the hydraulic fluid for aircraft meet 
stringent functional and use requirements but in addition 
such fluid should be as highly non-flammable as possible 
and must be sufficiently non-flammable to satisfy aircraft 
requirements for fire resistance. The viscosity character- 
istics of the fluid must be such that it may be used over 
a wide temperature range; that is, adequately high 
viscosity at high temperature, low viscosity at low 
temperature and a low rate of change of viscosity with 
temperature. Its pour point should be low. Its volatility 
should be low at elevated temperatures of uge and the 
volatility should be balanced; that is, selective evaporation 
or volatilization of any important component |should not 
take place at the high temperatures of use. It must 
possess sufficient lubricity and mechanical stability to 
enable it to be used in the self-lubricated pumps, valves, 
et cetera employed in the hydraulic systems of aircraft 
which are exceedingly severe on the fluid used.; It should 
be chemically stable to resist such chemical réactions as 
oxidation, decomposition, et cetera so that it will remain 
stable under conditions of use against loss of desired 
characteristics due to high and sudden changes of 
pressure, temperature, high shearing stresses; and con- 
tact with various metals which may be, for example, 
aluminum, bronze, steel, et cetera. It should also not 
deteriorate the gaskets or packings of the| hydraulic 
system. It must not adversely affect the materials of 
which the system is constructed, and in the event of a leak 
should not adversely affect the various parts of the air- 
plane with which it may accidentally come in contact. It 
should not be toxic or harmful to personnel who|may come 


132 


in contact with it. Furthermore, in addition to all such 
requisites for aircraft use, the fluid must be sufficiently 
non-flammable to meet aircraft requirements. 


Numerous hydraulic fluid mixtures have been suggested. 
Light petroleum oil fractions to which suitable pour point 
depressants, viscosity index improvers, inhibitors, et 
cetera have been added are among the best so far pro- 
posed and these have been used somewhat extensively as 
aircraft hydraulic fluids. These materials, however, are 
too, readily flammable, have a low autogenous ignition 
temperature, burn readily once ignited and have a high 
heat value. These characteristics are particularly un- 
desirable in aircraft where necessity dictates the use of 
hydraulic lines in close proximity to electrical systems and 
to engines where a leakage of hydraulic fluid at high pres- 
sure through a crash of the airplane or failure of the 
hydraulic system while in flight may result in fire. None 
of these prior materials will meet the requirements of an 
aircraft hydraulic fluid and at the same time be sufficiently 
non-flammable to meet this exceedingly important require- 
ment for aircraft use. 


In many hydraulic systems power must be transmitted 
and the frictional parts of the systems lubricated by the 
hydraulic fluid used. The parts which are so lubricated 
inelude the frictional surfaces of the source of power, which 
is usually a pump, valves, operating pistons and cylinders, 
and fluid motors. The hydraulic system may be of either 
the constant-volume or the variable-volume type of system. 


The pumps may be of various types, including the piston- 
type pump, more particularly the variable-stroke piston 
pump, the variable-discharge or variable-displacement 
piston pump, radial-piston pump, axial-piston pump, in 
which a pivoted cylinder block is adjusted at various 
angles with the piston assembly, for example, the Vickers 
Axial-Piston pump, or in which the mechanism which 
drives the pistons is set at an angle adjustable with the 
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cylinder block; gear-type pump, which may be spur, 
helical or herringbone gears, variations of internal gears, 
or a screw pump, or vane pumps. The valves may be stop 
valves, reversing valves, pilot valves, throttling valves, 
sequence valves or relief valves. Fluid motors|are usually 
constant-or variable-discharge piston pumps] caused to 
rotate by the pressure of the hydraulic fluid of the system 
with the power supplied by the pump power source. Such 
a hydraulic motor may be used in connection with a 
variable-discharge pump to form a variable-speed trans- 
mission. | 

Accordingly, a large number of requirements are placed 
on the method of performing these functions of trans- 
mitting power in and lubricating the frictional parts of 
such hydraulic systems, depending upon the particular 
hydraulic system and its particular use. Among the 
stringent requirements of the method of transmitting 
power in and lubricating the parts of such a \system are 
that it must be done by 1 means of a fluid having satisfac- 


tory properties such as low viscosity at low temperatures 
of use, high viscosity at high temperatures of use, low rate 
of change of viscosity with temperature over the tempera- 
ture range of use, particularly high viscosity index, 
lubricating properties, density, chemical stability, resist- 
ance to oxidation, resistance to emulsification, resistance to 
the formation of gum or sludge. | 


Good lubricating properties are especially | important. 
These particularly include lubricity and film strength. 
Good lubricity and film strength lessen wear! of moving 
parts in pumps and valves where the clearance between 
frictional surfaces may be so small that only) microscop- 
ically thin films of lubricant are possible. Pressures 
between some of the moving parts may be very high. To 
avoid excessive wear or seizure, especially in the case of 
high fluid pressure, the hydraulic fluid should provide a 
strong lubricating film which will resist the pressure and 
wiping action between the moving parts at the tempera- 
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tures of operation. Wear of the parts of a hydraulic 
system allows internal leakage and excessive frictional 
heat. Load-carrying capacity or lubricity is also im- 
portant in some hydraulic systems. Wear at the glands 
and sealing elements of the hydraulic system is undesirable 
because it leads to external leakage of the fluid. Accord- 
ingly, it is desirable that the hydraulic fluid also 
lubricate the areas of contact with the sealing means. The 
situation with respect to such hydraulic systems to which 
my invention relates is in general known to the art and is 
generally described in the trade publication entitled 
“‘Hydraulic Systems Circulating Oils for Machine Tools 
(Machine Shop Series) ’’ (1943) of the Socony-Vacuum Oil 
Company, Inc., 26 Broadway, New York, N. Y. Patent 
2,355,357 to H. W. Adams et al, issued August 8, 1944 
discloses a hydraulic system for airplanes which is also 
illustrative of a type of hydraulie system to which my in- 
vention relates. DC4 Maintenance Manual, Volume III, 
Section 1, Hydraulics, Douglas Service, April, 1947, 
pages 10 and 11, and February, 1948, pages 10 and 11, all 
published by Douglas Aircraft Company, Inc, Santa 
Monica, California, also disclose hydraulic systems for 
airplanes which are illustrative of the type of hydraulic 
system to which my invention relates. Also, the cabin 
supercharger drive system of the DC-6 airplane, described 
in ‘Douglas Service’, February, 1948, published by 
Douglas Aircraft Company, Ine. 


The requirements for the hydraulic system of an air- 
plane are particularly severe. These include a good 
lubricity to effectively lubricate the moving parts of the 
system, satisfactory viscosity at low as well as high tem- 
peratures at which the aircraft may have to operate, low 
rate|of change of viscosity with temperature, particularly 
high viscosity index, stability under conditions of use 
against loss of the desired characteristics due to high and 
sudden changes of pressure, temperature, high shearing 
stresses, non-corrosiveness to metal parts which may be 
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bronze, aluminum, steel et cetera, and the property of not 
deteriorating gaskets or packings, and in addition to all 
such requirements for aircraft use, the fluid must also be 
highly non-flammable or fire-resistant. The parts of the 
hydraulic system of aircraft are required to |be as light 
in weight as possible and this factor results in imposing 
additional severe lubrication requirements and usually 
higher fluid temperatures. 


Among the particular frictional surfaces which must be 
lubricated are hard steel on hard steel, particularly ball 
bearings and gear teeth, hard steel on cast iron, par- 
ticularly sliding friction between such surfaces, hard steel 
on bronze or alloy bronze, such as between the steel piston 
and bronze cylinder of a Vickers pump, and metal in con- 
tact with elastomer seals, particularly steel or bronze on 
neoprene, Buna N, butyl rubber, silastic rubber, and 
natural rubber. The hard steel may be chrome plated. 


In accordance with this invention, the discovery has 
been made that hydraulic fluids surprisingly satisfactory 
for aircraft hydraulic systems can be made by compounding 
a relatively major proportion of dibutyl phenyl phos- 
phonate with a relatively minor proportion of an agent 
effective to increase the viscosity index and viscosity at 
elevated temperatures of the dibutyl phenyl phosphonate, 
particularly a polymerized alkyl methacrylate (poly alky] 
methacrylate). 


It is an especially significant feature of the compositions 
of my invention that in addition to having a large number 
of properties making them suitable for the purposes as 
indicated above, these compositions of my invention have 
a very surprising combination of high fire-resistance or 
non-flammability and low viscosity at extremely low tem- 
peratures, such as —40° F., together with an adequately 
high viscosity at such operating temperatures as 100° F. 
and 210° F. Moreover, the resulting viscosity index is 
unexpectedly high. All these striking factors must be 
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taken in consideration with the fact that the compositions 
are, homogenous; that is, the components in accordance 
with my invention are surprisingly and unexpectedly 
compatible. 


The poly alkyl methacrylates especially suitable for the 
purpose of this invention are in general those resulting 
from the polymerization of alkyl methacrylates in which 
the alkyl groups have from 2 to 6 carbon atoms. The 
alkyl groups may be mixtures such as derived from a 
mixture of alcohols, and in which case there may be in- 
cluded some alkyl groups having as low as 2 carbon atoms 
and as high as about 8 or 10 carbon atoms, but the mixture 
should predominate in alkyl groups having from 2 to 6 
carbon atoms. The number of carbon atoms in the alkyl 
group should be such that the polymer is compatible with 
the particular phosphonate used and for dibutyl phenyl 
phosphonate the alkyl group should have from 2 to 6 
carbon atoms as pointed out above. Thus, the poly alkyl 
methacrylate may be poly ethyl, poly propyl, poly butyl, 
poly amyl, or poly hexyl methacrylate. The alkyl groups 
may be branched chain or preferably normal alkyl groups. 
The molecular size of the polymerized alkyl methacrylate 
should be great enough to increase the viscosity of the 
dibutyl phenyl phosphonate to which added and small 
enough to be compatible therewith as is generally under- 
stood with regard to improvement in viscosity index. In 
general the average molecular weight should be within 
2,000 to 12,000 and the molecular weight range from about 
1,500 to 14,000. The poly alkyl methacrylate should be 
such and in sufficient proportion to increase the viscosity 
at elevated temperatures, for example, at 210° F. to at 
least about 3.0 centistokes, and to increase the viscosity 
index, for example, to above 100, and preferably to 
above 150. 


In compounding the compositions of this invention, the 
alkyl methacrylate polymer may be added to the phos- 
phonate or mixture of phosphonates, or the monomer may 
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be polymerized in situ in the phosphonate or ‘mixture of 
phosphonates by adding the unpolymerized alkyl meth- 
acrylate ester thereto and then polymerizing the monomer 
to the desired degree. 


| 

Usually a minor proportion and particularly from 0.2 
to 10 per cent by weight of the poly alkyl methacrylate 
(exclusive of any solvent) will be found satisfactory, and 
preferably a proportion within the range from| 2 to 6 per 
cent. This percentage of poly alkyl methacrylate is based 
on the sum of the phosphonate and polymer as being 
100 per cent. 


The following examples will further illustrate my 
invention: | 


Example 1: 


About 3 per cent by weight of a poly butyl methacrylate 
having an average molecular weight of about 6,000 and a 
range of about 2,000 to 14,000 was dissolved in about 
97 per cent by weight of dibutyl phenyl phosphonate at 
room temperature. The combination of properties of this 
composition is surprising and this fluid is especially satis- 
factory as a fire-resistant hydraulic fluid for aircraft. It 
is especially unexpected that this particular poly butyl 
methacrylate was compatible through a wide temperature 
range and so effective to increase the viscosity index to a 
high value and thicken, that is, for example, increase the 
viscosity at such elevated temperature as 210° F. 
| 


Example 2: 


About 4.5 per cent by weight of a poly hexyl meth- 
acrylate having an average molecular weight of about 
6,500 and a range of about 2,000 to 14,000 was dissolved 
in about 95.5 per cent by weight of dibutyl phenyl phos- 
phonate at room temperature. The combination of 
properties of this composition is surprising and this fluid 
is especially satisfactory as a fire-resistant hydraulic fluid 
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for aircraft. It is especially unexpected that this par- 
ticular poly hexyl methacrylate was compatible through 
a wide temperature range and so effective to increase the 
viscosity index to a high value and thicken, that is, for 
example, increase the viscosity at such elevated tempera- 
ture as 210° F. 


In aceordance with my invention it is possible to make 
compositions having a surprising combination of properties 
particularly including a fire resistance as indicated by an 
autogenous ignition temperature above 1000° KF. a 
viscosity at 210° F. above 3.0 centistokes and a low 
viscosity at —40° F., for example, for relatively small 
proportions of the poly alkyl methacrylate a viscosity at 
—40° F. below 1000 may be obtained providing a useful 
composition throughout an exceedingly wide temperature 
range. Moreover, in addition to this specified combination 
of properties the fluids in accordance with my invention 
are, otherwise satisfactory as fire-resistant hydraulie 


fluids for aircraft as pointed out above. 


These compositions of my invention are surprisingly 
satisfactory for transmitting power in and lubricating the 
parts of an airplane hydraulic system having a Vickers 
Axial-Piston Pump as the power source. In addition, the 
compositions also have a high degree of non-flammability 
or fire-resistance making them eminently suitable as 
hydraulic fluids for airplanes. These compositions are 
especially suitable as lubricants for the frictional surfaces, 
particularly the combination of such surfaces, of the 
hydraulic system. These particularly include the lubrica- 
tion of the metal-on-metal and metal-on-elastomer surfaces 
referred to hereinabove. This lubrication is effected by 
maintaining a film of the composition between the 
frictional surfaces. It is especially surprising that both 
functions of transmitting power and lubrication ean be so 
satisfactorily performed by the compositions of this in- 
vention while at the same time such compositions are 
eminently satisfactory in other respects for aircraft use. 
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The foregoing describes my invention in its preferred 
aspects, and illustrates my invention by way of specific 
examples, but alterations and modifications may be made 
thereof without departing from the invention herein dis- 
closed. It will be understood that additives such as anti- 
oxidants, corrosion inhibitors ets. may be added, jif desired, 
without departing from my invention as disclosed and 
claimed. | 


Having described my invention: 


3. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly butyl methacrylate. 


4. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly amyl methacrylate. 


5. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly hexyl methacrylate. 


| 
7. The composition as defined in claim 8 having from 
0.2 to 10 per cent of said poly alkyl methacrylate. 


8. The composition consisting essentially of dibutyl 
phenyl phosphonate and a sufficient proportion of a poly 
alkyl methacrylate the alkyl groups of which have from 
4 to 6 carbon atoms A? to increase the viscosity of the 
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composition at 210° F. above 3.0 centistokes and to in- 
crease the viscosity index of the composition above 150, 
said composition having a viscosity at —40° F. below 1000 
centistokes and an autogenous ignition temperature above 
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OATH, POWER OF ATTORNEY, AND PETITION 


Being duly sworn, I, Doveras H. Moreton depose and 
say that I am a citizen of The United States of America 
residing at Pacific Palisades, California; that I/have read 
the foregoing specification and claims and I verily believe 
I am the original, first, and sole inventor of the invention 
or discovery in PHospHonate Ester Hypraviic FLuw 
described and claimed therein; that I do not know and do 
not believe that this invention was ever known or used 
before my invention or discovery thereof, or patented or 
described in any printed publication in any country before 
my invention or discovery thereof, or more than one year 
prior to this application, or in public use or on gale in the 
United States for more than one year prior to this applica- 
tion; that this invention or discovery has not been patented 
in any country foreign to the United States on an applica- 
tion filed by me or my legal representatives or assigns 
more than twelve months before this application; and that 
no application for patent on this invention or discovery 
has been filed by me or my representatives or assigns in 
any country foreign to the United States, except as follows: 


None | 


| 
And I hereby appoint Geratp H. Peterson, 503 Central 
Tower Bldg., Santa Monica, Calif., Registration No. 
14,435, my attorney or agent with full power of substitu- 


tion and revocation, to prosecute this oe and to 


transact all business in the Patent Office connect ed there- 


with. 


Wherefore I pray that Letters Patent be granted to me 
for the invention or discovery described and claimed in the 
foregoing specification and claims, and I hereby ‘subscribe 
my name to the foregoing specification and claims, oath, 
power of attorney, and this petition, this 21st day of 
October, 1952. | 


Inventor Dovezras H. Moreton 
Post Office Address 560 Marquette St. 
Pacific Palisades, California 
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State of California éé 
County of Los Angeles ‘ 

Before me personally appeared Dovetas H. Moreton to 
me known to be the person described in the above applica- 
tion for patent, who signed the foregoing instrument in my 
presence, and made oath before me to the allegations set 
forth therein as being under oath, on the day and year 
aforesaid. 

R. H. Van Essetstyn 

Notary Public 


R. H. Van Esselstyn 
My commission expires April 13, 1958 
SEAL 


This form may be executed only when attached to a 
complete application as the last page thereof. 


Approved Single Signature Form 
Sole Inventor 
(No. 436) 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Paper No. 2 


Geratp H. Pererson 
503 Central Tower Bldg. 
Santa Monica, Calif. 


Please find below a communication from the 
Examiner in charge of this application. 


Rosert C. Watson 
Commissioner of Patents. 


Applicant: Douglas H. Moreton 
Ser. No. 316,325 
Filed Oct. 22, 1952 
For PxospHonate Ester Hypraviic Fiumw 


Mailed July 21, 1953 
Pat. Div. 64 


This application has been examined. 


References Cited: 


Magill 2,342,414 Feb. 22, 1944 
Watson 2,636,862 Apr. 28, 1953 


25 
25, 


2-78 
2-78 
| 


Claims 9-12 are rejected as being based on an insufficient 


disclosure. While these claims purport to be dr: 


wn to a 


method, they attempt to define the method in terms of an 
apparatus combination. No such combination has been 
illustrated by a drawing and no description of the best 


mode contemplated by the inventor of carrying 


‘out his 


invention has been presented. The general reference to 
patents and publications alleged to illustrate ‘‘systems’’ to 
which the alleged invention may be applied, cannot be 


relied upon to supply these deficiencies. It is 


| further 


submitted that the listing of various pairs of ‘‘frictional 
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surfaces’’ is not an adequate definition of an apparatus or 
system combination. 


Claims 9-12 are rejected as being no more than the 
operation of an old device in the known way, without the 
production of any new or unobvious result. Note that 
Magill shows a typical hydraulic system and discloses the 
method for its operation. 


Claim 13 is rejected as too broad and as failing to point 
out the invention since it fails to recite the required 
proportions of the ingredients and in addition it sets 
forth the V.I. improving agent merely in a functional 
manner, yet the particular agent disclosed and its alleged 
surprising effect on the phosphonate is the point of 
alleged novelty. 


Claims 9 and 11 are rejected as improper dependent 
claims, since they depend on more than one preceding 
elaim. 


Claims 1-12 are rejected as unduly broad in regard to 
the methacrylate, since the molecular weight of the 
material is not set forth. Furthermore in claims 1 and 7 
the alkyl chain length is not set forth, while only certain 
alkyl groups are taught as suitable. 


‘Claims 1-13 are rejected as unpatentable over Watson 
who discloses alkyl aromatic phosphonate with poly- 
methacrylates as lubricant and hydraulic fluids. No in- 
vention resides in determining that specific compounds 
embraced within the genus have the property attributed 
to the genus by the prior art. In the absence of unusual 
and unexpected results, no invention is seen in applicants 
particular selection. 


All claims are rejected. 


J. GREENWALD 
Acting Assistant Chief 
S.S.1n 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


October 20, 1953 


Access ACKNOWLEDGMENT 
Public Law 256 
Approved Feb. 1, 1952 
66 Stat. 3 


Re: Ser. No. 316,325 
Filed: Oct. 22, 1952 
Inventor: Douglas H. Moreton 


I hereby acknowledge that I have inspected the dis- 
closure of the above identified application for patent in 
the administration of the Inventions Secrecy Act of 1951, 
cited above, on behalf of the department or agency which 
I represent, and promise that any information acquired 
from said application will not be divulged, disclosed or 
used for any purpose other than in the administration of 
the above cited Act. 


Name Date Agency Represented 


F. B. Allen 11/14/52 Bu Ships 
Stephen C. Venhros Nov. 29,1952 Bu Ships 

A. B. Peterson 12-1-52 

A. Cennamo 1/ 9/53 

T. Cosgrove 1/22/53 | 

G. K. Blakeley 2/29/53 Army Ord. 
S. M. Collegeman 4- 1-53 Navy Bu Air 
R. K. Newmann 9/16/53 AF 

Eugene Finke 10-20-53 USAF 
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U. S. Patent Office 
Mail Division 
Jan. 15, 1954. 
Received January 25, 1954 
Division 64 


IN THE UNITED STATES PATENT OFFICE 


Applicant: Douglas H. Moreton 

Serial No.: 316,325 

Filed: October 22, 1952 

For: PxHospHonaTse Ester Hypravtic Fiuiw 


To the Commissioner of Patents 
Washington 25, D. C. 
Sir: 


In response to the Patent Office Action dated July 21, 
1953 please amend the application identified above as 
follows: 


Claim 1, line 3, before ‘‘to’’ insert—the-alky]-_group—of 


Cancel claim 2. 
(Claims 3, 4 and 5, line 1, change ‘‘claim 2’? to—claim 1—. 
Claim 8, line 4, after ‘‘atoms’’ insert—and—said—poly 


: 
4 


within the range-o 000-to 
range of 1,500 +o 14,000, 
Claim 9, line 1, change ‘‘The’’ to—In the—. 


Claim 9, line 10, before ‘‘which’’ insert—the improve- 
ment—. 


Claim 9, last two lines change ‘‘any one of claims 1 to 
8”? to—claim 1—. 


Claim 11, line 1, change ‘‘The’’ to—In the—. 
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Claim 11, line 4, before ‘‘which’’ insert—the improve- 
ment—. 


Claim 11, last two lines, change ‘“‘claims 1 to 8” to 
—claim 1—. 


Claim 13, line 2, change ‘‘an agent’’ to—a sufficient pro- 
portion of means—. 


Claim 13, line 3, change ‘elevated temperatures’’ to 
—210° F.—. 


REMARKS 
Reconsideration of this application is requested. 


The rejection of claims 9-12 as being based on an in- 
sufficient disclosure is not believed to be well taken. The 
mere fact that certain features called for in these claims 
are not illustrated on a drawing is not ground for rejection 
on insufficient disclosure. Applicant’s specification con- 
tains sufficient and adequate disclosure supporting these 
claims. 


It is stated in the last Office Action that ‘‘no description 
of the best mode contemplated by the inventor of carrying 
out his invention has been presented’’. This statement is 
denied. No evidence has been presented establishing that 
applicant has not described the best mode contemplated by 
him for carrying out his invention. 


It is also stated: 


“‘The general reference to patents and publications 
alleged to illustrate ‘‘systems”’ to which the alleged 
invention may be applied, cannot be relied upon to 
supply these deficiencies.’’ | 


| 
It is well established that in a specification an applicant 
may refer to known prior art features by incorporating 
by reference. This applicant has done by | specifying 
certain particular publications, including a patent. 
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Applicant has not made general reference to patents and 
publications. Applicant has specified a patent and par- 
ticular publications. 


See particularly the patent and publications referred to 
at the bottom of page 4 and top of page 5 of applicant’s 
specification. 


It is also stated in the last Office Action that: 


“It is further submitted that the listing of various 
pairs of “‘frictional surfaces”? is not an adequate 
definition of an apparatus or system combination’’. 


Applicant has done more than merely list pairs of 
frictional surfaces. Applicant has pointed out in his 
specification that his composition includes use in certain 
hydraulic systems known in the art and particularly 
described in the specified publications. In these systems 
applicant has pointed out that the particular frictional 
surfaces which must be lubricated are those indicated in the 
paragraph in lines 21-28 on page 5. Moreover, in the 
paragraph beginning at the bottom of page 8 and con- 
tinuing for the first 14 lines at the top of page 9, applicant 
has, again referred to these systems and the particular 
combination of frictional surfaces. It is true that applicant 
has, disclosed more than he is claiming in claims 9-12. 
However, applicant is entitled to claim only a portion of 
this which he has disclosed. It is well known that a Vickers 
Axial Piston Pump includes the combination of frictional 
surfaces specified in these claims and that such a Vickers 
Pump is used as the power source in the hydraulic systems 
for aireraft specified particularly in the publications of 
Douglas Aircraft Company, Inc., referred to in applicant’s 
specification. 


Thus, it is submitted that applicant’s disclosure is 
clearly sufficient. If it is believed that a drawing illus- 
trating applicant’s invention should be supplied, a require- 
ment should be made to this effect, but applicant’s claims 
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should not be rejected on the ground of insufficient dis- 
closure merely because a drawing is not present. See Ex 
parte Boese, 95 USPQ 364. In this decision it is stated 
as follows: 


“‘The examiner may require a drawing ‘to illustrate 
a method step if upon examination he finds a drawing 
necessary in order to understand the method. How- 
ever, the absence of a drawing is not a vital defect in 
a method application as evidenced by the fact that 
method applications are usually given filing dates even 
though there is no drawing at the time of filing. Ex 
parte Schmidmer, 1905 C.D. 74, 115 0.G. 249. Ex parte 
Russell, 1898 C.D. 208, 84 O.G. 2021. In/ the instant 
case, the examiner has not required the carding step 
to be illustrated in the drawing and we believe 
properly so since this step is described in| such detail 
in the specification, as to render illustration of the 
step by a drawing unnecessary.’’ (95 USPQ 366, 
column 1.) 


| 
The rejection of claims 9-12 as being no more than the 
operation of an old device in the known way, without the 
production of any new or unobvious result is likewise not 
believed to be well taken. In connection with this rejection 
reference is made to Magill, but it is noted that these claims 
are not rejected on Magill. 


Accordingly, should this rejection again be applied 
against the claims in this application it is respectfully 
requested that this rejection be clarified to make it clear 
whether or not the claims are being rejected on Magill. 


No reference has been cited establishing that the method 
recited in claims 9-12 is no more than the operation of an 
old device in the known way without the production of any 
new or unobvious results. The patent to Magill discloses 
a preferred composition containing the following: 
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Percent by weight 


Ethyl tetrachlorobenzene 
Ethyl pentachlorobenzene 
Trichlorobenzene 


Magill does not disclose the type of hydraulic system to 
which applicant’s invention relates. Magill does not dis- 
close the combination of specified frictional surfaces called 
for by the claims. In fact, Magill does not refer to any 
frictional surfaces whatever. 


Claim 13 has been amended to recite the proportions of 
the ingredients. With respect to the definition of an 
element of this claim as a means for performing a specified 
function attention is called to 35 U.S.C. 112, particularly 
the ithird paragraph thereof, and Ex parte Ball and Hair 
99 USPQ 146 which particularly provide for this form of 
claim. Accordingly, since claim 13 covers only that which 
applicant has disclosed and equivalents thereof, it cannot 
be too broad and it is not functional. This statute and 
this decision clearly indicate that definitions of applicant’s 
invention and point of novelty in terms of a functional 
statement is permissable. 


Claims 1-12 have been amended to specify the molecular 
weight of the poly alkyl methacrylate. Also, claims 1 and 
7 have been amended to specify the alkyl chain length of 
the alkyl group of the poly alkyl] methacrylate. 


The rejection of claims 1-13 in this application as un- 
patentable over Watson is not believed to be well taken. 
Watson does not disclose dibutyl phenyl] phosphonate. 
This is a specific chemical compound. Watson does not 
disclose the particular poly alkyl methacrylates called for 
by applicant’s claims. Watson does not disclose poly 
butyl methacrylate. Watson does not disclose poly amyl 
methacrylate. Watson does not disclose poly hexyl 
methacrylate. 
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Watson does not even have a clear disclosure of the com- 
bination of an alkyl aromatic phosphonate with any poly 
alkyl methacrylate. It should be carefully noted that 
Watson discloses many phosphorus compounds of many 
different types. With respect to what he refers to as 
“‘viscosity index-improving agents’’ he has a general dis- 
closure in column 6, lines 17-54. With respect to the term 
“‘compositions of the subject invention’? found at lines 
42-43, column 6, note that none of the claims which define 
the invention of this Watson patent include such a 
“‘viscosity index-improving agent’’. Moreover, none of 
the claims of Watson, that is, none of the compositions of 
the ‘‘subject invention’’ is pointed out as being a phos- 
phonate of any kind. Thus, it is quite clear that Watson 
has no disclosure pointing to the combination even of an 
alkyl aromatic phosphonate with any poly alkyl metha- 
erylate. This suggestion can come only from applicant’s 
specification. However, applicant’s specification has no 
such general teaching. Applicant’s teaching refers par- 
ticularly to dibutyl phenyl phosphonate. Not only does 
applicant’s specification teach a specific phosphonate, 
namely, dibutyl phenyl phosphonate, but also in combina- 
tion therewith is a particular and very narrow specific 
group of poly alkyl methacrylates, namely, poly butyl, poly 
amyl and poly hexyl methacrylates. Thus, not only must 
reference be made to applicant’s specification for even a 
general notion of the combination referred to in rejecting 
applicant’s claims, but also for the specific combination to 
which applicant’s claims are directed. No teaching what- 
ever of this kind can be found in Watson. 

In connection with this rejection it is stated in the last 
Office Action that: 


“‘No invention resides in determining that specific 
compounds embraced within the genus have the prop- 
erty attributed to the genus by the prior art. In the 
absence of unusual and unexpected results, no inven- 
tion is seen in applicants particular selection.’’ 


152 


There is no teaching in Watson of the properties or ex- 
pected results with respect to any alkyl aromatic phos- 
phonate in combination with any ‘‘viscosity index-improv- 
ing agent’’. Accordingly, all applicant’s results as dis- 
closed in his specification with respect to his particular 
combination of dibutyl phenyl phosphonate and poly alkyl 
methacrylate in which the alkyl radicals have from 4 to 6 
carbon atoms and the average molecular weight is within 
the range of 2,000 to 12,000 and the molecular weight range 
from 1,500 to 14,000 are new, unexpected and unusual with 
respect to anything taught by Watson. The real difficulty 
with Watson as a reference in this application is that he 
teaches nothing with regard to the invention disclosed and 
claimed by applicant and therefore there is nothing in 
Watson with respect to which applicant’s invention can be 
compared. With respect to what particular teaching of 
Watson could applicant show new and unusual results? 
There is nothing specific disclosed by Watson with which 
applicant can make a comparison. 


As a matter of fact, it is not understood just what par- 
ticular teaching of Watson is being used against applicant. 
Accordingly, it is requested that, should applicant’s claims 
be again rejected on this reference, the particular subject 
matter used as a reference be pointed out so that it will be 
possible for applicant to make tests on some actual, real, 
and specific composition to show new and unusual results 
thereover. It is obvious that it is not possible to do this 
with respect to the vague generality loosely referred to by 
Watson. Note that the term ‘‘alkyl aromatic phosphonate”’ 
is vague and indefinite, but that if it means anything at all 
would include even all partially esterified phosphonic acids 
containing alkyl and aromatic groups without limit, all 
mono alkyl di-aromatic phosphonates without limit, all of 
which are chemically different from the phosphonate dis- 
closed: by applicant, and would also include all dialkyl aro- 
matic phosphonates without limit, even such solid phos- 
phonates as di-(CaH2+1—) phosphonates in which n is a 
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very large number and the aromatic portion has numerous 
benzene rings. In fact, the teaching of Watson is so broad 
and general as to fail to constitute any teaching at all hay- 
ing anything to do with the invention disclosed and claimed 
in this application. ! 

Not only is the teaching of Watson completely deficient 
with respect to applicant’s specific phosphonate, but also 
there is no particular teaching in Watson of the poly alkyl 
methacrylate, the alkyl groups of which have from 4 to 6 
carbon atoms and said poly alkyl methacrylate has an aver- 
age molecular weight within the range of 2,000 to 12,000 
and a molecular weight range of 1,500 to 14,000. Watson 
loosely refers to ‘‘viscosity index improvers’’. He does 
not particularly point to the poly alkyl methacrylate speci- 
fied by applicant. Thus, it is abundantly clear that appli- 
cant’s particular combination as disclosed and claimed is 
taught not in Watson, but in applicant’s specification, Ex 
parte Bauer, 23 USPQ 322. 


Should Watson be used against any claims in this appli- 
cation, because of the complex nature of the disclosure in 
this patent, it is requested that the particular part of this 
reference relied upon be pointed out so that applicant can 
respond to some particular disclosure as distinguished from 
the loose and general statements of Watson, in| accordance 
with Rule 104(b). 


Since applicant’s claims clearly define inventive subject 
matter not fairly anticipated by any art it is respectfully 
urged that they be allowed in the absence of better 


references. | 


Respectfully submitted, 


Geratp H. Peterson 

Gerald H. Peterson | 

Attorney for Applicant 

Santa Monica, Calif. 
Jan, 18, 1954 
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IN THE UNITED STATES PATENT OFFICE 


Applicant: Dovcuas H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonaTE Ester 
Hypraviic Frum 


SUPPLEMENTAL AMENDMENT 


To the Commissioner of Patents 
Washington 25, D. C. 


Sir: 

Supplementing applicant’s remarks on page 2, lines 17-22 
of the amendment filed on or about January 19, 1954, with 
regard to the reference to ‘‘the best mode contemplated by 
the inventor of carrying out his invention’’ referred to in 
the Office Action dated July 21, 1953, attention is called. to 
Ex parte Hagelston and Ives, 88 USPQ 561 and the fact 
that this application was filed October 22, 1952, before new 
Rule 71(b) went into effect. 


Respectfully submitted, 


Geratp H. Pererson 
Gerald H. Peterson 
Attorney for Applicant 


Santa Monica, Calif. 
January 21, 1954. 


Rule 71(b) effective Mar. 1, 1949—applicable. 
G. P. 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Paper No. 6 


Applicant: Dovetas H. Moreron | 
Ser. No. 316,325 
Filed October 22, 1952 
For: PHospHonate Ester 
Hypravuic Fium | 
.| 24, 1955 
Gerald H. Peterson 


503 Central Tower Building 
Santa Monica, California 


Please find below a communication from the) Examiner 
in charge of this application. | 
Rosert C. Watson | 


Commissioner of Patents. 


Responsive to communications filed J anuary 19 and Jan- 
uary 25, 1954. | 


| 
There is apparently an error on page 6 line 27 of the 
specification. The word “‘phosphate’”? should be ‘‘phos- 
phonate’’. 


| 
Claims 9-12 are rejected as being based on an insufficient 
disclosure. While these claims purport to be drawn to a 
method, they attempt to define the method in terms of an 
apparatus combination. No such combination has been 
illustrated by a drawing and no description of| the best 
mode contemplated by the inventor of carrying out his 
invention has been presented. The general reference to 
patents and publications alleged to illustrate ‘‘systems’? 
to which the alleged invention may be applied, cannot be 
relied upon to supply these deficiencies, It is further sub- 
mitted that the listing of various pairs of ‘frictional sur- 

| 
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faces’’ is not an adequate definition of an apparatus or 
system combination. 


Claims 9-12 are rejected as being no more than the op- 
eration of an old device in the known way, without the pro- 
duction of any new or unobvious result. Note that Magill 
shows a typical hydraulic system and discloses the method 
for its operation. 


Claim 13 is rejected as too broad and as failing to point 
out the invention since it fails to recite the required pro- 
portions of the ingredients and in addition it sets forth the 
V. I. improving agent merely in a functional manner, yet 
the particular agent disclosed and its alleged surprising 
effect on the phosphonate is the point of alleged: novelty. 


Claims 1 and 3-13 are rejected as unpatentable over 
Watson who discloses alkyl aromatic phosphonates with 
polymethacrylates as lubricant and hydraulic fluids. No 
invention resides in determining that specific compounds 


embraced within the genus have the property attributed to 
the genus by the prior art. In the absence of unusual and 
unexpected results, no invention is seen in applicant’s par- 
ticular selection. 


Applicant’s remarks have been considered. In regard 
to the supplemental remarks of January 25, 1954, it should 
be pointed out that Rule 71(b) which had the requirement 
of ‘‘the best mode’’ was effective as of March 1, 1949. In 
regard to the rejection on insufficient disclosure, applicant 
denies that there is no description of the best mode contem- 
plated of carrying out his invention but fails to point out 
where such description appears. Applicant refers to many 
systems, pumps etc, but does not disclose any method as 
applied to any particular system, which is the subject 
matter of the claims. Applicant has discussed Magill in 
connection with the rejection of the claims as being no more 
than the operation of an old device in a known manner. 
The apparatus limitations of the claims have no patentable 
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significance in so far as the method is concerned. Magill 
had been cited merely to show the operation of a hydraulic 
system in a known manner, which method is the same as 
that claimed by applicant. The use of a different fluid 
does not make the method or the operation of the device 
any different than it was previously. 


The third paragraph of 35 USC 112 is not deemed to 
dispense with the requirements of the second paragraph 
of 35 USC 112 and the substitution of the phrase ‘‘means 
effective to increase the viscosity index’? does not avoid 
the rejection on undue breadth and indefiniteness applied to 
this ingredient in the last Office action. 


In his discussion of the Watson patent of record, appli- 
cant has apparently misinterpreted the rejection. The 
rejection was not that applicant’s composition lacks novelty, 
but rather that the use of a polyalkyl methacrylate to in- 
erease the viscosity index of a phosphonate would not 
amount to invention in view of Watson. Note that Watson 
generically discloses mixed alkyl aryl phosphonates (Page 
2, col. 3 line 23) among the compounds which he discloses 
on page 1 column 1 lines 1-12 as being suitable as lubricants 
and hydraulic fluids. Note further on page 3 column 6 lines 
39 to column 7 line 11, patentee discloses applicant’s V. I. 
improver generically. Therefore in the absence of unex- 
pected results it would not amount to invention to follow 
Watson’s teachings and select particular species from the 
broader classes disclosed to obtain a phosphonate which 
has had its viscosity index improved by means ofla polyalkyl 
methacrylate. 


No claim is allowed. 
This rejection is now made FINAL. 


G. A. Gorexr 
Examiner 
S.8. 
s:Schwartz :tec 
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IN THE UNITED STATES PATENT OFFICE 
Division 64 
Appeal No. 46381 


Applicant: Dovcras H. Moreron 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonaTe Ester 
Hypravuic Ftv 


To the Commissioner of Patents 
Washington 25, D. C. 
Sir: 

Applicant hereby appeals to the Board of Appeals from 
the decision of the Primary Examiner dated January 24, 
1955 Finally Rejecting Claims 1 and 3-13 of the application 


identified above, being all the claims in said application. 
The Appeal Fee of $25.00 is enclosed herewith. 


Respectfully, 


GerraLp H. Peterson 
Gerald H. Peterson 
Attorney for Applicant 


Santa Monica, California 
July 20, 1955 
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IN THE UNITED STATES PATENT OFFICE 
Division 64 
Applicant: Dovctas H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 


For: PHospHonate Esrer 
Hypravuic Fuum 


To the Commissioner of Patents 
Washington 25, D. C. 


Sir: 
Please amend the application identified above as follows: 
Page 6, line 27, change ‘‘phosphate’’ to —phosphonate—. 
Cancel claims 1, 6 and 9-13 inclusive. 


Claims 3, 4, 5 and 7, line 1, change ‘‘claim 1” to —claim 
8—. 


Remarks 


It is requested that this amendment be entered to place 
this application in better form for Appeal. | 


The claims have been reduced to claim 8 and claims 3, 
4,5 and 7 depending on claim 8. Thus, the only dlaims now 
standing in this application recite not only applicant’ s ad- 
mittedly novel composition but also his very jimportant 
combination of new and unexpected results of autogenous 
ignition temperature above 1000°F., viscosity at —40°F. 
below 1,000 centistokes, viscosity at 210°F. eho 3 ecenti- 
stokes and viscosity index above 150. 


Respectfully submitted, | 


| 
Grratp H. Peterson 
Gerald H. Peterson | 

Attorney for Applicant 
Santa Monica, California | 
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IN THE UNITED STATES PATENT OFFICE 


Applicant: Doveras H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonaTEe Ester 
Hypraviic Fiuw 


AFFIDAVIT 


County of Los Angeles | .. 
State of California ; 

Robert S. McCord, the undersigned, being duly sworn, 
deposes and says: 


That for the past eight years his work has consisted 
principally of testing hydraulic fluids and lubricants in the 
Materials and Processes Department of Douglas Aircraft 
Company, Inc.; 


That he has read and is familiar with the patent applica- 
tion of Douglas H. Moreton Serial No. 316,325 filed Octo- 
ber 22, 1952 for Phosphonate Ester Hydraulic Fluid and 
with patent No. 2,636,862 to Watson; 


That he tried to use the ‘‘Acryloid HF855’’ (disclosed 
by said Watson patent as an agent to improve the viscosity 
index) in dibutyl phenyl phosphonate by adding 5 per cent 
by weight thereto and found Acryloid HF855 insoluble and 
incompatible with dibutyl phenyl phosphonate and there- 
fore entirely useless with dibutyl phenyl phosphonate 
for the purpose of improving the viscosity index thereof 
or the viscosity at 210°F.; 


Further affiant sayeth not. 
Rosert L. McCorp 


Sworn to and subscribed before me, a Notary Public, this 
16th day of September, 1955. 


| R. H. Van Essetstyn 
R. H. Van Esselstyn 


My commission expires April 13, 1958. 
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IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46381 
From Division 64 


Applicant: Doveuas H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonate Ester 
Hypravtic Fuuw 


BRIEF FOR APPLICANT 


To the Commissioner of Patents 
Washington 25, D. C. 


Sir: | 

This patent application comes before the} Honorable 
Board of Appeals on Appeal from the Final Rejection made 
in the second Patent Office Action in the application identi- 
fied above on January 24, 1955, rejecting all/|the claims 
standing in this application. 


| 
| 

Applicant requests an oral hearing in accordance with 
Rules 192 and 194. | 


The invention claimed in this application is based on the 
surprising discovery that a fire-resistant hydraulic fiuid 
suitable for the hydraulic systems of aircraft can be made 
from dibutyl phenyl phosphonate and a very narrow range 
of poly alkyl methacrylates, namely, those in which the alkyl 
group has 4, 5 or 6 carbon atoms increasing the viscosity 
index and viscosity at such an elevated temperature as 
210°F. to an adequately high viscosity for proper lubrica- 
tion at such elevated temperatures in the pumps of the air- 
eraft hydraulic systems. It is an especially unobvious, sur- 
prising and unexpected discovery that applicant’s admit- 
tedly novel composition not only is fire-resistant but has 
the very desirable properties of both low viscosity at such 
extremely low temperatures as —40°F. encountéred in air- 
craft operation and adequate viscosity for lubricating the 

| 
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aircraft hydraulic system pumps at such elevated operating 
temperatures as 210°F. In addition the admittedly new 
compositions are unobviously satisfactory particularly with 
respect to the large number of other properties required 
for a fire-resistant hydraulic fluid for aircraft. 


By amendment accompanying this Brief, applicant has 
reduced the claims in this application to claim 8 and claims 
3, 4, 5 and 7 depending on claim 8. 


These claims stand finally rejected as unpatentable over 
patent No. 2,636,862 to Watson in said Final Rejection 
which admits novelty but urges lack of invention over very 
general disclosures of Watson. 


Applicant submits, however, that Watson fails to teach 
the invention disclosed and claimed in this application and 
that his claims clearly distinguish patentably from the 
general disclosures of this patent. The rejection improp- 
erly uses applicant’s own teaching against him in an im- 
proper interpretation of the Watson disclosure inspired 
not by any teaching in the prior art but only by the dis- 
closure in applicant’s specification and the definition of his 
invention in his claims. 


Applicant respectfully submits, therefore, that his claims 
admittedly defining novel subject matter are patentable 
over Watson and that, therefore, the Final Rejection of 
these claims should not be sustained. 


Tue Cuamms on APPEAL 


8. The composition consisting essentially of dibutyl 
phenyl phosphonate and a sufficient proportion of a poly 
alkyl methacrylate the alkyl groups of which have from 
4 to 6 carbon atoms and said poly alkyl methacrylate has 
an average molecular weight within the range of 2,000 to 
12,000 and a molecular weight range of 1,500 to 14,000 to 
increase the viscosity of the composition at 210°F. above 
3.0 centistokes and to increase the viscosity index of the 
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composition above 150, said composition having a viscosity 
at 40°F. below 1000 centistokes and an autogenous igni- 
tion temperature above 1000°F. 


3. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly butyl methacrylate. 


4. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly amyl methacrylate. 


5. The composition as defined in claim 8 in which said 
poly alkyl methacrylate is poly hexyl methacrylate. 


7. The composition as defined in claim 8 having from 
0.2 to 10 per cent of said poly alkyl methacrylate. 


In said Final Rejection applicant’s claims were rejected 
as follows: 


‘‘Claims 1 and 3-13 are rejected as unpatentable 
over Watson who discloses alkyl aromatic phosphonates 
with polymethacrylates as lubricant and hydraulic 
fluids. No invention resides in determining that specific 
compounds embraced within the genus have the prop- 
erty attributed to the genus by the prior art. In the 
absence of unusual and unexpected results, no inven- 
tion is seen in applicant’s particular selection. 


Ld * * * 


“In his discussion of the Watson patent of record, 
applicant has apparently misinterpreted the rejection. 
The rejection was not that applicant’s composition 
lacks novelty, but rather that the use of a polyalkyl 
methacrylate to increase the viscosity index of a 
phosphonate would not amount to invention in view of 
Watson. Note that Watson generically discloses 
mixed alkyl aryl phosphonates (Page 2, col. 3 line 23) 
among the compounds which he discloses| on page 1 
column 1 lines 1-12 as being suitable ag lubricants 
and hydraulic fluids. Note further on page 3 column 6 
lines 39 to column 7 line 11, patentee discloses appli- 
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eant’s V.J. improver generically. Therefore in the 

absence of unexpected results it would not amount to 
i invention to follow Watson’s teachings and select par- 

ticular species from the broader classes disclosed to 

obtain a phosphonate which has had its viscosity index 
: improved by means of a polyalkyl methacrylate.’’ 


The rejection of claims 8 and 3, 4, 5 and 7 in this appli- 
cation as unpatentable over Watson is not believed to be 
well taken. Watson does not disclose dibutyl phenyl 
phosphonate. This is a specific chemical counpound. 
Watson does not disclose the particular poly alkyl meth- 
acrylates called for by applicant’s claims. Watson does 
not disclose poly butyl methacrylate. Watson does not 
disclose poly amyl methacrylate. Watson does not disclose 
poly hexyl] methacrylate. 


The rejection falsely alleges that applicant has no un- 
usual or unexpected results yet the new and unexpected 
results set forth not only in applicant’s specification but 
even in applicant’s claims themselves are completely disre- 
garded in the rejection. Watson has no disclosure of a 
hydraulic fluid having the combination or properties set out 
in applicant’s specification and clearly recited in his claims. 
Watson has no disclosure of either the dibutyl phenyl 
phosphonate or poly butyl methacrylate, poly amyl meth- 
acrylate or poly hexyl methacrylate especially called for 
by the claims. In fact Watson has no teaching whatever 
of the invention disclosed and claimed in this application. 


From the rejection it is clear that applicant’s invention 
as disclosed and claimed is not fairly anticipated by Watson. 
Applicant’s own disclosure is being used in an improper 
manner distorting the disclosure of Watson and arbitrarily 
building up a rejection in a complete disregard of the 
invention disclosed and claimed. The only way that appli- 
cant’s invention can be selected from anything disclosed 
by Watson is by virtue of the teaching in applicant’s own 
specification. 
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The particular poly alkyl methacrylates disclosed by 
Watson in lines 66-75, column 6, will not work in dibutyl 
phenyl phosphonate. For example, Acryloid HF855 is 
insoluble and incompatible with dibutyl phenyl phosphonate 
and therefore entirely useless therewith for increasing its 
viscosity index or its viscosity at elevated temperatures. 
This is established by the affidavit of Mr. Robert S, McCord 
accompanying this Brief. 


Accordingly it is respectfully submitted that this unfair 
and untenable rejection should not be sustained. 


Respectfully submitted, 


Geratp H. Peterson 
Gerald H. Peterson 
Attorney for Applicant 
Santa Monica, California 
16 September 1955 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 
Parrr No. 10 
Appeal No. 463-81 
Before the Board of Appeals 


In re application of 
Doveitas H. Moreton 
Ser. No. 316,325 
Filed October 22, 1952 
For PxospHonate Ester 
Hypravuuic Frum 


Gerald H. Peterson for Appellant 
EXAMINER’S ANSWER 


This is an appeal from the final rejection of claims 3-5, 
7 and 8. Applicant’s amendment after the filing of the 
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appeal, Paper No. 8 has been entered. No claims have 
been allowed. 


A correct copy of the appealed claims appears on page 
3 of applicant’s brief. 


The reference relied on is: 
Watson 2,636,862 Apr. 28, 1953 


Description of the Invention 


The invention relates to a hydraulic fluid and lubricant 
composed of dibutyl phenyl phosphonate which has had 
its viscosity index improved by a polyalkyl methacrylate. 


Brief Description of the Reference 


Watson is directed to hydraulic fluids and lubricants. 
Patentee discloses mixed alkyl aryl phosphonates (page 2, 
col. 3 line 23) as being hydraulic fluids and lubricants 
which may have their viscosity index improved by small 
amounts of polyalkyl methacrylates (page 3 column 6 lines 
39 to col. 7 line 11). 


The Rejection 


Claims 3-5, 7 and 8 have been rejected as unpatentable 
over Watson. Patentee discloses mixed alkyl aromatic 
phosphonates generally and dioctyl styrene specifically 
(page 2 column 3 line 23) as being suitable as lubricants 
and hydraulic fluids (page 1 column 1 lines 1-12). Patentee 
further states that such compositions may have their vis- 
cosity index improved by the addition of viscosity index 
improvers (page 3 column 6 lines 17-22). Among such 
viscosity index improvers disclosed are polyalkyl metha- 
erylates wherein the alkyl group has from 2-15 carbon 
atoms and the molecular weight is from 5,000 to 25,000 
(page 3 column 6 lines 39—column 7 line 11). No inven- 
tion is seen to reside in determining that specific compounds 
embraced within each genus have the property attributed 
to the genus by prior art. Therefore there would be no 
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invention to select any particular polyalkyl methacrylate to 
improve the viscosity index of any particular mixed alkly 
aromatic phosphonate according to the teachings in Watson 
in the absence of unexpected results. 


Applicant’s affidavit and argument have been considered. 
The affidavit merely shows that one specific and unidenti- 
fied polyalkyl methacrylate is incompatible with dibutyl 
phenyl phosphonate. On the basis of this, applicant would 
argue that Watson has no teaching of the combination of 
polyalkyl methacrylates with phosphonates to improve the 
viscosity index of the latter compounds. While Watson 
does not disclose applicant’s exact combination the prepa- 
ration of this combination and its suitability for the pur- 
pose intended would be obvious to one skilled in the art, in 
view of Watson and would not amount to invention. In 
this regard, it should be noted that original claim 1 and 
page 5 line 29—page 6 line 25 of the specification were not 
nearly so limited in regard to the alkyl group of the poly- 
alkyl methacrylate as the present claims are. 


Applicant contends that he has shown unexpected re- 
sults for his composition. He has shown that a mixed alkyl 
aromatic phosphonate can have its viscosity index im- 
proved by the addition of a polyalkyl methacrylate and 
that this fluid can be used as a hydraulic fluid and lubricant. 
This is precisely what Watson has taught. 


It is believed that the final rejection of the claims should 
be sustained for the above reasons. 


G. A. Gorgxi 
Examiner 
8.8. 
SSchwartz :tec 
Gerald H. Peterson 
503 Central Tower Bldg. 
Santa Monica, California 
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IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46381 
From Division 64 


Applicant: Dovctas H. Morztron 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonate Ester 
Hypravuuic Fiuw 


BRIEF IN REPLY TO EXAMINER’S ANSWER 


To the Commissioner of Patents 
Washington 25, D. C. 
Sir: 
In accordance with Rule 193(b), applicant hereby sub- 
mits a Reply Brief directed to the new points of argu- 


ments raised in the Examiner’s Answer dated October 5, 
1955. 


On page 1 of the Examiner’s Answer the ‘‘Description 
of the Invention’’ is obviously an unfair statement of the 
important discoveries of the invention. Although it is 
true that applicant has made the unobvious discovery of 
how to improve the viscosity index of dibutyl phenyl phos- 
phonate by certain poly alkyl methacrylates disclosed and 
claimed by applicant as being effective for this purpose and 
not obvious to those skilled in the art from any teaching 
in the prior art, other exceedingly important aspects of 
applicant’s invention are completely disregarded not only 
in this ‘Description of the Invention’’ appearing on page 
1 of the Examiner’s Answer, but are not even considered 
in the Rejection. 


It is most important to note that the hydraulic fluid 
which applicant has discovered as resulting from his com- 
bination of the certain specified poly alkyl methacrylates, 
discovered only by applicant as being effective to increase 
the viscosity index of the dibutyl phenyl phosphonate, in 
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combination with dibutyl phenyi phosphonate produces a 
hydraulic fluid which is not only fire-resistant but which at 
the same time has an exceedingly low value of viscosity at 
the extremely low temperature of —40°F. of below 1000 cen- 
tistokes. In addition the resulting composition satisfies a 
multitude of stringent requirements as a fire-resistant hy- 
draulic fluid for aircraft. Because of its extremely and 
surprisingly low viscosity at such extremely low tempera- 
tures it is known as a low temperature fluid. New and un- 
expected properties discovered only by applicant, not only 
disclosed in the specification but also set out in) the claims 
themselves, are completely disregarded in the Rejection. 


Under the heading ‘‘The Rejection’”’ on pages 2 and 3 of 
the Examiner’s Answer, it is admitted that applicant has 
novelty but it is alleged that applicant lacks unexpected 
results. The allegation of lack of unexpected results is 
made in the face of the complete disregard of the new and 
unexpected results not only set out in applicant’s specifica- 
tion but set out in the claims themselves. For example, the 
Watson patent has no teaching that by combining dibutyl 
phenyl phosphonate and the specific poly alkyl methacry- 
lates called for by the claims in this application, a fire- 
resistant hydraulic fluid suitable for use in the hydraulic 
systems of aircraft would be obtained having not only the 
exceedingly surprising and important combination of auto- 
genous ignition temperature above 1000°F. and viscosity at 
the extremely low temperatures of —40°F. of below 1000 
centistokes. This is indeed a surprising combination and 
is not in any way taught or suggested by Watson. More- 
over, the compositions of the invention disclosed and 
claimed additionally have an adequately high viscosity at 
the elevated temperature of 210°F. above 3.0 centistokes 
and a viscosity index above 150. 


| 
Thus, nothing is taught in Watson about how to produce 
a fire-resistant hydraulic fluid for aircraft having a vis- 
cosity at —40°F. below 1000 centistokes. Nothing is 
taught in Watson about how to produce such a low tem- 
| 
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perature hydraulic fluid also having the high degree of fire 
resistance as indicated by an autogenous ignition tem- 
perature above 1000°F., which, in addition to the surpris- 
ingly and unexpectedly satisfactory extremely low tem- 
perature viscosity, has an adequate viscosity at the ele- 
vated temperature of 210°F. above 3.0 centistokes and at 
the same time a viscosity index of the surprisingly high 
value of above 150. 


With respect to the affidavit filed in this application with 
applicant’s Brief it is stated in the Examiner’s Answer at 
the bottom of page 2 as follows: 


‘“‘The affidavit merely shows that one specific and 
unidentified polyalkyl methacrylate is incompatible 
with dibutyl phenyl phosphonate.’’ 


Contrary to this statement, this affidavit of Mr. Robert 8. 
McCord establishes that the specific poly alkyl methacry- 
late taught as useful by the Watson patent and identified 
in lines 39-78, column 6 of Watson cited as the reference in 
this application is totally inoperative for applicant’s pur- 
pose, which is different from Watson. From this showing 
applicant concludes and submits that it is not obvious 
from any teaching of Watson that the particular poly 
alkyl methacrylates disclosed and claimed in this applica- 
tion will produce applicant’s new and unexpected results. 
It should be carefully noted that Watson has no teaching 
whatever of dibutyl phenyl phosphonate. | There is nothing 
in Watson making it obvious to those skilled in the art to 
select dibutyl phenyl phosphonate even for Watson’s dif- 
ferent purpose. However, even if those skilled in the art 
were to do so and logically then try the particular poly 
alkyl methacrylate, namely, Acryloid HF 855 suggested by 
Watson, they would find it inoperable for both the purpose 
of Watson and for the purpose of applicant. It is respect- 
fully submitted that this set of facts would not lead those 
skilled in the art to combine dibutyl phenyl phosphonate 
with the particular poly alkyl methacrylates disclosed and 
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claimed in this application even for Watson’s different 
purpose. Certainly those skilled in the art would not have 
any teaching from Watson of how to obtain all of appli- 
cant’s new and unexpected results. Thus, it is abundantly 
clear that the invention disclosed and claimed in this appli- 
cation is not obvious to those skilled in the art in view 


of the teaching of Watson. 


In the second full sentence on page 3 of the Examiner’s 
Answer, reference is made to applicant’s original, but now 
canceled, claim 1 and the disclosure from line 29, page 5 to 
line 29, page 6 of applicant’s specification, and it is alleged 
that original claim 1 and this disclosure were ‘‘not merely 
so limited’’ as the present claims with respect to the alkyl 
group of the poly alkyl methacrylate. This statement is 
not correct. Applicant’s disclosure in his specification is 
intensive and emphatic with respect to the number of car- 
bon atoms in this alkyl group. Indeed, applicant’s dis- 
closure on page 6 goes so far as to indicate | that alkyl 
radicals having as high as 8 or 10 carbon atoms can be 
tolerated only in the presence of a predominante of alkyl 
groups having from 2 to 6 carbon atoms in this alkyl group 
of the poly alkyl methacrylate. Thus, applicant has dis- 
closed that poly alkyl methacrylates having 8 or 10 carbon 
atoms are inoperative and ineffective for his purpose. 
Furthermore, it will be noted that applicant’s specific ex- 
amples are directed to poly butyl methacrylate and poly 
hexyl methacrylate. 


Applicant’s original claim 1 clearly called for a poly 
alkyl methacrylate to increase the viscosity of the com- 
position. This claim by virtue of the functional! limitation 
of the polyalkyl methacrylate calls for only those poly 
alkyl methacrylates disclosed in the specification as being 


operable. | 


Since applicant’s claims clearly define subject matter ad- 
mittedly novel and producing new and unexpected results 
not obvious to those skilled in the art in view of any teach- 
| 
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ing in Watson, it is respectfully urged that the Final Re- 
jection of these claims should not be sustained and that 
the claims should be allowed. 


Respectfully submitted, 


GerraLtp H. Peterson 
Gerald H. Peterson 
Attorney for Applicant 


Santa Monica, Calif. 
21 October 1955 


IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46,381 
From Division 64 


Applicant: Doveras H. Moreron 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonate Ester 
Hypravuic Fru 


To the Commissioner of Patents 
Washington 25, D. C. 


| SUPPLEMENTAL TO BRIEF IN REPLY TO 
EXAMINER’S ANSWER 


Sir: 


Supplementing the ‘‘Brief in Reply to Examiner’s An- 
swer’’ filed in the application identified above on or about 
October 24, 1955, there is submitted herewith an Affidavit 
of Douglas H. Moreton, the applicant, showing that poly 
octyl methacrylate, poly decyl methacrylate, and poly 
lauryl methacrylate are not effective in dibutyl phenyl 
phosphonate for the purpose of his invention disclosed and 
claimed in this application and that, therefore, it is his 
opinion that none of the poly alkyl methacrylates in which 
the alkyl radical has from 8 to 15 carbon atoms will be 
useful for the purpose of his invention. 
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These particular poly alkyl methacrylates, namely, poly 
octyl, poly decyl, and poly lauryl methacrylates were tried 
and the accompanying affidavit is being submitted especially 
in view of the fact that the Examiner has apparently criti- 
cized the affidavit of Robert S. McCord, submitted with 
applicant’s Brief on September 19, 1955, by stating at the 
bottom of page 2 of the Examiner’s Answer that the ‘‘affi- 
davit merely shows one specific and unidentified poly 
alkyl methacrylate as incompatible with dibutyl phenyl 
phosphonate’’. 


Although it is believed that the criticism apparently indi- 
eated in the Examiner’s Answer with respect to the affi- 
davit of Robert S. McCord is not justified, because the 
poly alkyl methacrylate referred to in said affidavit of 
Robert S. McCord is fully identified in the very Watson pat- 
ent which the Examiner is using as the sole basis for deny- 
ing applicant patent protection on his invention, and be- 
cause this affidavit clearly establishes that the disclosure 
of this Watson patent does not teach those skilled in the 
art the invention disclosed and claimed in this application, 
nevertheless this additional affidavit of the applicant, 
Douglas H. Moreton, is submitted herewith to more fully 
and unequivocally establish that the invention disclosed 
and claimed in this application would not be obvious to 
those skilled in the art from the disclosure of the patent 
to Watson. 


Respectfully submitted, 


Geratp H. Peterson 
Gerald H. Peterson 
Attorney for Applicant 
| 


Santa Monica, California 
31 October 1955 
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IN THE UNITED STATES PATENT OFFICE 


Applicant: Dovetas H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonare Ester 
Hypravuic Fiuiw 


To the Commissioner of Patents 
Washington 25, D. C. 


AFFIDAVIT 


SvatTe oF CALIFORNIA 
County or Los ANGELES 


SS: 


Doveitas H. Moreron, being duly sworn deposes and 
states as follows: 


That he was graduated from Rensselaer Polytechnic In- 
stitute in 1941 with the degree of Bachelor of Engineering; 
that for approximately the next two two years he held 
the position of Fuels and Lubricants Research Engineer 
with the Standard Oil Development Company at Bayway, 
New Jersey; that for approximately the last twelve years 
he has been Fuels and Lubricants Consultant, Research 
Engineer on Fuels and Lubricants, and, for approximately 
the last six years of said twelve years, Project Coordinator 
of Synthetic Fluids and Lubricants, for Douglas Aircraft 
Company, Inc., Santa Monica, California; that during this 
period of time with Douglas Aircraft Company, Inc., he 
has|actively worked with, been in charge of, and respon- 
sible for the development of fire-resistant hydraulic fluids 
for aircraft, particularly for airplanes manufactured by 
Douglas Aircraft Company, Inc., of both the commercial 
and military type; 


That he is a member of the Society of Automotive Engi- 
neers; that he is Chairman of the Aircraft Lubricants Com- 
mittee, S-5e, of the Society of Automative Engineers; that 
he is a member of the American Society of Lubrication 
Engineers; that he was the initial Chairman of the South- 
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ern California Section of the American Society of Lubri- 
cation Engineers; that he is a member of the Research Ad- 
visory Board of Journal Bearing Lubrication; that he is a 
member of Materials Grease Committee on Sub-Zero 
Torque Testing of the American Society for Testing Mate- 
rials; that he is project Coordinator of all Berrios Evalu- 
ation Panels for Coordinating Research Council’s Air- 
frame Lubricants Committee; that he is a member of the 
A-6 Sub-Committee of the Society of Automotive Engi- 
neers on Hydraulic Systems Materials; that he is a mem- 
ber of the National Advisory Committee for Aeronautics 
Sub-Committee on Lubrication and Wear; that he is Tech- 
nical Advisor to the Automotive Magazine, ‘Motor 
Trend’’, and that he is author of numerous technical 
papers presented before the American Society for Testing 
Materials, Society of Automotive Engineers and Amerioan 
Society of Lubricating Engineers on lubrication subjects; 


That, in the course of his research work for developing 
fire-resistant hydraulic fluids for aircraft, he discovered the 
subject matter disclosed and claimed in this application 
and that for use in hydraulic systems of aircraft the com- 
positions resulting from the combination of the certain 
poly alkyl methacrylates with dibutyl phenyl phosphonate 
as disclosed and claimed in this application are outstanding 
in their usefulness for hydraulic systems of aircraft be- 
cause a combination of a large number of properties neces- 
sary for a satisfactory fire-resistant hydrauli¢ fluid for 
aircraft; that it is his opinion that it was especially sur- 
prising ‘that the resulting composition particularly had 
both relatively high fire resistance and low viscosity at 
low temperature; that such a satisfactory hydraulic fluid 
is obtained only with dibutyl phenyl phosphonate only in 
combination with the poly alkyl methacrylates disclosed. and 
claimed in this application; that it is his opinion that this 
result is not obtainable with poly alkyl methacrylates where 
the alkyl radical has from eight to fifteen carbon atoms; 
that to demonstrate this (1) poly octyl methacrylate hav- 


176 


ing an average molecular weight of about 8,000, (2) poly 
decyl methacrylate having an average molecular weight of 
about 9,000, and (3) poly lauryl methacrylate having an 
average molecular weight of around 18,000 were each tried 
under his direction in dibutyl phenyl phosphonate by 
adding 5 per cent by weight thereto and it was found in 
each case that these poly alkyl methacrylates were sub- 
stantially insoluble in the dibutyl phenyl phosphonate and 
would not increase the viscosity index thereof or viscosity 
at 210°F. and, therefore, were entirely useless in combina- 
tion with dibutyl phenyl phosphonate for the purpose of 
improving its viscosity index or increasing the viscosity at 
210°F.; that in view of the fact that poly octyl, poly decyl 
and poly lauryl methaecrylates are not operative for the 
purpose of his invention disclosed and claimed in this 
application, it is his opinion that none of the poly alkyl 
methacrylates in which the alkyl radical has from 8 to 15 
carbon atoms will be effective. 


Further affiant saith not. 
Doveias H. Moreton 


Subscribed and sworn to before 
me this 28th day of October, 1955 
Cuara J. KESLER 
Notary Public, 
State of Califorma 
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IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46,381 
from Division 64 


Applicant: Dovetas H. Moreron 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonatse Ester 
Hypravuic Fium 


To the Commissioner of Patents 
Washington 25, D. C. 


REQUEST FOR REMAND 
Sir: 


It is respectfully requested that this application be re- 
manded to the Primary Examiner for consideration of the 
Affidavit of Douglas H. Moreton submitted with the paper 
entitled ‘‘Supplemental to Brief in Reply to Examiner’s 


Answer’’, filed on or about November 1, 1955, for the rea- 
sons set forth in that paper. 


Respectfully, 


GeraLtp H. Pererson 
Gerald H. Peterson 
Attorney for Applicant 


Santa Monica, California 
8 December 1955 
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IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46,381 
from Division 64 


Applicant: Dovetas H. Morzton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PHospHonate Ester 
Hypraviic Ftum 


To the Commissioner of Patents 
Washington 25, D. C. 


CHANGE OF ATTORNEY’S ADDRESS 
Sir: 


Please change the mailing address for the attorney of 
record, Gerald H. Peterson, in the application identified 
above as follows: 


Gerald H. Peterson 
Assistant Counsel 
Douglas Aircraft Co., Inc. 
3000 Ocean Park Blvd. 
Santa Monica, Calif. 


Respectfully, 


Gerratp H. Pererson 
Gerald H. Peterson 
Attorney for Applicant 


Santa Monica, Calif. 
13 December 1955 


Paper No, 15 
IN THE UNITED STATES PATENT OFFICE 
Appeal No. 463-81 


BEFORE THE BOARD OF APPEALS 


Ex parte Douglas H. Moreton 


Application for Patent filed October 22, 1952, Serial No. 
316,325. Phosphonate Ester Hydraulic Fluid. 


Gerald H. Peterson for appellant. 


In response to communication filed December 13, 1955 
requesting that the above entitled application be remanded 
to the examiner in view of the affidavit filed November 2, 
1955, counsel is hereby informed that since the Board’s 
practice at the present time is not to remand applications, 
on affidavits, until after the hearing of the appeal, action on 
the request is being held in abeyance until that time, when 
the Board may consider the question of remanding before 
rendering its decision. 


By Order of the Board of Appeals. 


January 6, 1956 
Nicuotas Hann 
Administrative Officer 
Gerald H. Peterson, 
Assistant Counsel, 
Douglas Aircraft Co., Inc., 
3000 Ocean Park Blvd., 
Santa Monica, Calif. 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 
Parser No. 16 


January 19, 1956 
Gerald H. Peterson 

Assistant Counsel 

Douglas Aircraft Co., Inc. 

3000 Ocean Park Blvd. 

Santa Monica, Calif. 


NOTICE OF HEARING 
The case of Douglas H. Moreton 
Appeal No. 463-81 
Serial No.: 316,325 
will be heard by the Board of Appeals on the 
13th day of December, 1956 


The hearings will commence at 9:30 A.M. and as soon as 
the argument in one case is concluded, the succeeding case 
will be taken up. 


The time allowed for argument is thirty minutes 


By special leave, obtained before the argument is com- 
menced, the time may be extended. 


Very truly yours, 


Rosert C. Watson 
Commissioner of Patents 


Please Refer to Appeal Number in All Communications 
Concerning This Case 
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IN THE UNITED STATES PATENT OFFICE 


Appeal No. 46,381 
from Division 64 


Applicant: Doucias H. Moreton 
Serial No.: 316,325 
Filed: October 22, 1952 
For: PoospHonate Ester 
Hypravuic Fiuvm 


To the Commissioner of Patents 
Washington 25, D. C. 


Sir: 


It is hereby requested that applicant be permitted to 
waive the oral hearing now set for December 18, 1956, and 
submit his Appeal on the written record, particularly the 
Brief filed September 19, 1955, and the Reply Brief filed 
October 24, 1955. 


Respectfully, 


GeraLp H. Peterson 

Gerald H. Peterson 

Attorney for Applicant 

Santa Monica, California 
6 December 1956 
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Paper No. 18 


Appeal No. 463-81 
OM 


IN THE UNITED STATES PATENT OFFICE 


BeFrore THE Boarp or APPEALS 


Ez parte Douglas H. Moreton 


Application for Patent filed October 22, 1952, Serial No. 
316,325. Phosphonate Ester Hydraulic Fluid. 


Mr. Gerald H. Peterson for appellant. 


This is an appeal from the action of the examiner finally 
rejecting claims 1 and 3 through 13, which were all of the 
claims then present in the application. After taking appeal, 
appellant filed an amendment canceling claims 1, 6 and 9 
through 13, and making claims 3, 4, 5 and 7 dependent on 
claim 8, which amendment was entered for purposes of 
appeal. The claims before us for consideration on appeal 
are, accordingly, claims 3, 4, 5, 7 and 8, and these are the 
only claims now present in the application. 


Claim 8 is deemed representative and reads as follows: 


8. The composition consisting essentially of dibutyl 
phenyl phosphonate and a sufficient proportion of a poly 
alkyl methacrylate the alkyl groups of which have from 4 
to 6: carbon atoms and said poly alkyl methacrylate has an 
average molecular weight within the range of 2,000 to 
12,000 and a molecular weight range of 1,500 to 14,000 to 
increase the viscosity of the composition at 210°F. above 
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3.0 centistokes and to increase the viscosity index of the 
composition above 150, said composition having a viscosity 
at —40°F. below 1000 centistokes and an autogenous igni- 
tion temperature above 1000°F. 


The reference relied on is: 
Watson 2,636,862 Apr. 28, 1953 


The invention relates to a hydraulic fluid suitable for the 
hydraulic systems of aircraft composed of dibutyl phenyl 
phosphonate and a sufficient proportion, generally from 0.2 
to 10 per cent, of a poly alkyl methacrylate the alkyl groups 
of which have from 4 to 6 carbon atoms and said poly alkyl 
methacrylate having an average molecular weight within 
the range of 2,000 to 12,000 and a molecular weight range 
of 1,500 to 14,000, to increase the viscosity index of the 
composition above 150, the composition having a viscosity 
at —40°F. below 1,000 centistokes and an autogenous igni- 
tion temperature above 1,000°F. 


Claims 3 through 5, 7 and 8 stand rejected as unpatent- 
able over Watson. The Watson patent discloses mixed 
alkyl aromatic phosphonates in general and dioctyl styrene 
phosphonate in particular as suitable for use as lubricants 
and hydraulic fluids (column 1, lines 1 through 12). The 
patentee states further that such compositions may have 
their viscosity index improved by the addition of viscosity 
index improvers (column 6, lines 17-22), among which are 
listed polyalkyl methacrylates wherein the alkyl group has 
from 2 to 15 carbon atoms and the molecular weight is from 
5,000 to 25,000 (column 6, line 39 to column 7, line 11), these 
methacrylates being employed in a minor amount, for ex- 
ample between about 2% and 10% by weight of the total 
composition. | 


| 
The examiner takes the position that no invention resides 
in determining that specific compounds embraced within 
each genus have the property attributed to the genus by 
the prior art, and that therefore there would be no inven- 
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tion in selecting any particular polyalkyl methacrylate to 
improve the viscosity index of any particular mixed alkyl 
aromatic phosphonate according to the teachings in Watson, 
in the absence of unexpected results. The examiner con- 
cedes that Watson does not disclose the exact claimed com- 
bination but holds that the preparation of this combination 
and its suitabiilty for the purpose intended would be 
obvious to one skilled in the art in view of Watson’s 
disclosure. 


Appellant contends, however, that he has shown unex- 
pected results stemming from the combination of the speci- 
fied polyalkyl methacrylates with dibutyl phenyl phosphon- 
ate in that the use of polyalkyl methacrylates having 4, 5 or 
6 carbon atoms in the alkyl group has been found to in- 
crease the viscosity index and viscosity of the dibutyl phenyl 
phosphonate at such an elevated temperature as 210°F. 
to an adequately high viscosity for proper lubrication at 
such elevated temperatures in the pumps of the aircraft 
hydraulic systems, and that the composition is not only fire- 
resistant but also has the properties of both low viscosity 
at such extremely low temperatures as —40°F. encountered 
in aircraft operation and adequate viscosity for lubricating 
the aircraft hydraulic system pumps at such elevated op- 
erating temperatures as 210°F. Appellant asserts that Wat- 
son has no disclosure of a hydraulic fluid having the com- 
bination of properties set forth in the specification and 
recited in the appealed claims, and points to an affidavit 
filed September 22, 1955, (Paper No. 9) purporting to estab- 
lish that Acryloid HF855, a solution of the polymerized 
esters of methacrylic acid having molecular weights from 
about 5,000 to 25,000 and two to fifteen carbon atoms in a 
petroleum base stock and disclosed by Watson as a suit- 
able viscosity index improving agent in column 6, lines 66-75 
of the patent, is insoluble in and incompatible with dibutyl 
phenyl phosphonate and therefore entirely useless there- 
with for increasing its viscosity index or its viscosity at 
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elevated temperatures. Appellant also points to a further 
affidavit filed November 2, 1955, (Paper No. 12) purporting 
to show that polyoctyl, polydecyl and polylauryl metha- 
erylates having molecular weights of about 8,000, about 
9,000 and about 10,000, respectively, are substantially in- 
soluble in dibutyl phenyl phosphonate and do not increase 
the viscosity index thereof or viscosity at 210°F., and to 
therefore establish that none of the polyalkyl methacrylates 
in which the alkyl radical has from 8 to 15 carbon atoms 
will be effective. 


We have reviewed appellant’s contentions with respect 
to the rejection of claims 3, 4, 5, 7 and 8 as unpatentable 
over Watson, and have examined the two affidavits filed 
purporting to support these contentions, but have concluded 
that the position of the examiner in rejecting these claims 
is without reversible error. We note that the specification 
and particularly some of the original claims (see canceled 
claim 1) were broad as to the polyalkyl methacrylates and 
in view of this fact we are not convinced that the use of 
those methacrylates having specifically 4 to 6 carbon atoms 
in the alkyl group is critical. Moreover, while the affidavits 
may establish that certain selected polyalkyl methacrylates 
are incompatible with dibutyl phenyl phosphonate, they do 
not at the same time show what effect these methacrylates 
have when added to the specific mixed alkyl aromatic phos- 
phonate disclosed by Watson, namely, dioctyl styrene 
phosphonate. We are of the opinion that no invention is 
involved in experimenting within the limits of the classes 
of polyalkyl methacrylates and mixed alkyl aromatic phos- 
phonates disclosed by the reference to determine which com- 
binations have the greatest compatibility and exhibit the 
most desirable properties as aircraft hydrauli¢ fluids. We 
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will sustain the rejection of claims 3, 4, 5, 7 and 8 as un- 
patentable over Watson. 
The decision of the examiner is affirmed. 
Boarp or APPEALS 


G. WoLFre 
Examiner-in-Chief 


C. S. DuxcomsBe 
Examiner-in-Chief 


N. A. App 
Examiner-in-Chief 


February 13, 1957 

Mr. Gerald H. Peterson 
Assistant Counsel 
Douglas Aircraft Co., Ine. 
3000 Ocean Park Blvd. 
Santa Monica, California 


U.S. DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Re: Application of Doveias H. Moreton 
Serial No. 316,325 
Filed October 22, 1952 
For: Phosphonate Ester 
Hydraulic Fluid 


Notice of Civil Action Under 35 U.S.C. 145 


A eivil action No. 905-57, under 35 U.S. C. 145, entitled 
Douglas Aircraft Company, Inc., and Douglas H. Moreton 
v. Sinclair Weeks, Secretary of Commerce, and Robert C. 
Watson, Commissioner of Patents, involving this applica- 
tion was filed in the United States District Court for the 
District of Columbia on April 12, 1957. 


C. W. Moore 
Solicitor 
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2,636,862 


UNITED STATES PATENT OFFICE 


2,636,862 


LUBRICANT AND HYDRAULIC FLUID 
COMPOSITIONS 


Forrest J. Watson, Berkeley, Calif., 
Shell Development Company, San 


assimor to 
Francisco, 


Calif., 2 corporation of Delaware 


No Drawing. Application June 9, 1950, 
Serial No. 167,262 


20 Claims. (Cl, 252—78) 


1 
This invention relates to lubricating composi- 
tions and hydraulic fluids which are especially 
suitable for use in hydraulic mechanisms. More 


particularly, this invention pertains to composi- - 


tions containing one or more organic phosphorus 

taining compounds, e. g., organic phosphates, 
phosphonates, phosphinates, etc., and a com- 
bination of additives which produce stable, non- 
corrosive compositions, such as improved fluids 
especially suitable for use as lubricants and in 
hydraulic mechanisms, particularly aircraft hy- 
draulic apparatus. 

Hydraulic fluids are specialty compositions 
and must meet many rigorous requirements. 
For example, it is important that hydraulic fluids 
do not corrode the metal surfaces with which 
they come in contact. It is also important that 
hydraulic fluids are not subject to and resist 
deterioration due to oxidation. The ability of 
a hydraulic fluid to resist oxidation is closely 
related to its corrosivity to metal surfaces since, 
in general, the oxidation products are extremely 
corrosive to metal surfaces. Because of the 
highly machined metal surfaces and close toler- 
ances found in hydraulic mechanisms, any tend- 
ency of hydraulic fluids to destroy the same, as 
by the combined action of oxidation and cor- 
rosion, is highly objectionable and should be 
obviated. 

Other desirable properties for hydraulic fluids, 
particularly for use in aircraft hydraulic mech- 
anisms, are fluidity over a wide range of tem- 
peratures, at least as low as about —40° F. to 
about —60° F., low volatility at a temperature 
at least as high as 200° F. or higher and non- 
flammability. 

Hydrocarbon oils, such as mineral lubricating 
oils ard the like, synthetic lubricants, such as 
alkyl esters of organic acids and polymerized 
alkylene oxides, and compositions containing the 
same have been employed as hydraulic fluids. 
However, these compositions are substantially 
flammable and their use as hydraulic fluid in 
aircraft is undesirable. 


Alkyl, aryl and alkaryl esters of phosphoric 45 from ¢ to 9 cart 


15 


20 


25 


35 


40 


2 
acid are substantially non-flammable and pos- 
sess many other properties which make their use 
in hydraulic fluid compositions for aircraft 
desirable. Organic phosphates, such as the 
above esters, like most phosphorus containing 
organic compounds, are, however, corrosive 
and/or susceptible to oxidation and therefore 
there is at least some reluctance to the use of 
these materials in aircraft hydraulic systems. 

It is, therefore, an object of this invention to 
provide stable, non-corrosive compositions, espe- 
cially liquid compositions suitable for use as 
lubricants and in hydraulic mechanisms, par- 
ticularly in aircraft hydraulic mechanisms. It 
is another object of the present invention to 
proviae improved stable, non-corrosive composi- 
tions containing or comprising an organic phos- 
phorus-containing compound. These and other 
objects will become apparent from the descrip. 
tion of the invention set forth hereinbelow. 

Now, in accordance with the present invention, 
it has been found that the above and other 
objects may be attained by a composition com- 
prising a base lubricant and minor amounts of 
two particular types of additives, the combina- 
tion of which exerts an unexpected and syner- 
gistic effect upon the base lubricant resulting 
in a composition of outstanding stability and 
non-corrosivity, More specifically, it has been 
found that phosphorus-containing compositions, 
especially organic phosphate-containing com- 
positions, which contain minor amounts of an 
epoxy compound and an organic sulfur-contain- 
ing compound, preferably a non-oxygen-con- 
taining organic sulfur compound, are substan- 
tially non. ive and oxidation stable. 

The organic phosphorus-containing composi- 
tions which so effectively stabilized by the 
combination of additives of the invention in- 
clude compositions which contain or comprise 
the following |organic phosphorus-containing 
compounds in major or minor amounts: the 
trialky] phosphates, especially the trialky] phos- 
phates wherein each of the alkyl groups contain 
atoms such as tributy)] phos- 
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2,636,869 


containing 
is applicable include compositions which com- 
prise or contain a trialkyl phosphite, such as 
tributyl phosphite; an! aliphatic phosphonate, 
such as an alkyl alkenyl phosphonate, ¢. &.. 
diocty] isooctene phosphonate; an alkyl phos- 
phonate such as di-n-butyl n-octane phosphate; 
‘a mixed alkyl aryl phosphonate, for example an 
alkyl aromatic phosphonate such as dioctyl 
styrene phosphonate; an aliphatic phosphate, 
such as tri-2-chloroethyl phosphate, the phos- 
propyl amyl sulfide; tri- 
tri-butoxyoctyl 


tion of additives of the invention 

compounds containing all and only the follow- 
ing atoms, namely carbon, hydrogen, oxygen 
and phosphorus atoms, 

The phosphorus-containing compositions may 
contain one or more of the above compounds and 
classes of compounds. Thus, mixtures of trialkyl 
phosphates and/or triaryl phosphates may be 
present. Furthermore, a single phosphorus-con- 
taining compound, such as the trialkyl phosphates 
and triary] phosphates may contain the same 
or similar substituent groups (alkyl, aryl, alkaryl) 
in all three positions or may possess a mixture of 
various substituent groups. 

The combination of additives comprising the 
present invention is especially effective in reduc- 
tog the corrosivity and oxidation susceptibility of 
compositions containing an organic phosphate, a 
triaixy: phosphate, and/or a triaryl phosphate, 
and/or a mixed alkyi ary} phosphate or mixtures 
of the same sas weil as the corresponding phos- 
phonates and phosphinates. 

The combination of additives of the subject 
invention has also been found to be an effective 
corrosion and oxidation inhibitor in many types 
of lubricating compositions and hydraulic fluids, 


such as synthetic lubricating ofl compositions and 
mixtures thereof. The combinations of additives 
are however especially effective in lubricating 
and/or hydraulic fluid compositions which con- 


5 tain a phosphorus-containing compound, espe- 


cially compositions containing an organic phos- 
phorus-containing compound as the predominat- 
ing and major component, 1. e., those composi- 
tions where the proportion of phosphorus-con- 


10 taining component(s) is greater than 50% by 


weight of the total composition. However, effec- 
tive results are also obtained by the subject com- 
bination of additives wherein the proportion of 
organic phosphorus-containing compound(s) 1s 


15 less than 50% of the total composition but greater 


than the proportion of any other specific com- 
pound therein. 

In practice the proportion of organic phos- 
phorus-containing compound(s) present in com- 
positions of the invention may be between 50% 
and 90% to 95% by weight of the total composi- 
tion, although usually the proportion is between 
65% and 85% by weight of the total composi- 
tion. 


25 One of the additives of the present invention 


is an organic compound which contains an epoxy 
group, i. e., an organic compound containing an 
oxygen atom which is linked with two different 
carbon atoms already connected in some other 


309 way. Preferred groups of epoxy compounds suit- 


able for the purposes of the invention include: 
aryl epoxy compounds such as pinene oxide and 
styrene oxide, glycidyl ethers, particularly gly- 
cidyl ethers containing one carbocyclic group di- 


gs rectly attached to the ether oxygen atom, such 


as glycidyl phenyl ether. Specific epoxy com- 
pounds among the glycidyl ethers which are ap- 
plicable in compositions of the invention include 
glycidyl cyclohexyl ether and glycidyl o-cresyl 
ether. Other epoxy compounds among the gly- 
cidyl ethers which may be employed include the 
alkyl glycidyl ethers, such as glycidyl methyl 
ether, glycidyl ethyl ether, glycidyl isopropyl 
ether and their higher molecular weight homo- 
logs. Epoxy compounds of the type represented 
by the olefinic oxides, such as isobutylene oxide, 
ethylene oxide, propylene oxide, isoprene oxide, 
decene oxide and butadiene monoxide are also 
suitable. Other suitable epoxy compounds in- 
clude the aliphatic epoxides, such as epichloro- 


50 hydrin, glycide, chloroprene oxide as well as 


the alicyclic epoxides, such as cyclohexylene 
oxide and cyclopentene oxide. 

The epoxy compound which is one of the two 
components of the combination of additives of 
the invention may be present in compositions 
of the invention, such as in compositions contain- 
ing an organic phosphorus-containing compound, 
in an amount between about 0.25% to about 5% 

- by weight of the total composition. Particularly 
effective results are obtained in said composi- 
tions wherein the epoxy compound, such as a 
glycidyl aryl ether or a glycidy] alkyl ether or an 
aryl epoxide is present between about 1% to about 
2% by weight of the total composition. 

The other ingredient of the combination of 
additives employed in the subject invention is an 
organic, preferably oil-soluble, sulfur-containing 
compound, such as an organic sulfide and/or an 
organic disulfide. Preferred groups of organic 
sulfides suitable for the purposes of the inven- 
tion include the following hydrocarbyl sulfides; 
the aliphatic disulfides, especially the high mo-. 
lecular weight alkyl disulfides containing from 


78 at least about 8 carbon atoms to about 20 carkon 


5 

atoms in the aixy! group present therein, such as 
dioctyl disulfide, dinony] disulfide, dilauryl disul- 
fide, disteary] disulfide and diheptadecy] disul- 
fide; the aryl disulfides, such as dibenzy] disul- 
fide, diphenyl disulfide, dixylyl disulfide and di- 
naphthyl disulfide: Other preferred organic sul- 
fides include mixed disulfides, such as the alkyl- 
aryi disulfides, sulfurized olefins, sulfurized 
terpenes as obtained by the reaction of a terpene, 
such as pinene, with phosphorus pentasulfide, 
paraffin wax disulfide, such as obtained by the 
Blanksma reaction by treating chlorinated 
parafin wax with sodium disulfide and sul- 
furized animal oils, such as sulfurized sperm oil. 

The organic sulfide most preferred in the com- 
bination of additives of the invention is a wax 
disulfide, which may be obtained as a reaction 
product of sodium disulfide and a chlorinated 
paraffin wax, and may be prepared in the follow- 
ing manner: Approximately 5.5 parts by weight 
sodium disulfide is dissolved in about 2.2 parts by 
weight of water; the solution is heated and about 
.7 part by weight sulfur dissolved therein with 
stirring. The resulting solution together with 
about 5.2 parts by weight of a chlorinated paraffin 
wax (chlorine content approximately 30% by 
weight) and about 10 parts by weight each of 
Cenatured alcohol and naphtha were charged 
into an autoclave and stirred therein at a tem- 
perature of about 145-150° C. for 10 hours. The 
maximum pressure developed was about 220-230 
yp. s. i, After cooling, about 10 parts by weight 
water was added and thoroughly admixed. Two 
layers separated upon standing, a naphtha layer 
and an aqueous layer. The naphtha layer was 
separated, dried over anhydrous sodium sulfate, 
filtered and the naphtha distilled off under re- 
duced pressure, the maximum kettle temperature 
being not greater than 140° C. There was ob- 
tained 21.6 parts by weight of product (wax disul- 
fide) as a viscous, oil-soluble, dark-colored liquid. 

A typical analysis of a wax disulfide employed 
in the compositions of the invention is set forth 
below: 


15> 


Among the sulfurized olefins found to be espe- 
cially useful are, for example, sulfurized paraffin 
wax (as may be produced by chlorination of 
paraffin wax having an average molecular weight 
between about 225 and 975, dehydrochlorination 
of the chlorinated product to produce wax olefins 
and sulfurization of the latter) ; sulfurized olefin 
or diolefin polymers boiling above about 400° C., 
such as are obtained as by-products in the re- 
fining of cracked distillates with clay or other 
refining agents, or in the polymerization of nor- 
mally gaseous olefins to produce gasoline or the 
like (e. g., sulfurized methy!] pentadiene polymer). 
Sulfurized esters of unsaturated fatty acids with 
monohydrie alcohols, as methyl, ethyl, propyl, 
etc.; sulfurized spern oil; sulfurized jojoba oil, 
are also useful sulfur-containing compounds 
which may be employed in the compositions of 
the invention. 

The other component of the combination of 
additives of the invention, i. e., the organic sulfur- 
containing compound, such as an organic sulfide 
(the sulfur-containing component of the combi- 
nation of additives) may be present in amounts 
between about 0.025 to 1 or 2% by. weight 


of the total composition. Effective results are- 
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6 
usually obtained when the sulfur-containing 
component of the combination of additives is 
present between about 0.05 and between about 
0.2% by weight of the total composition. Typical 
examples of the sulfur-containing component as 
set forth hereinbefore include such organic sul- 
fides as the alkyl disulfides, the aryl disulfides, 


The combination of additives of the present 
invention is usually present in phosphorus- 
containing compositions in an amount between 
about 0.5 and about 6% by weight of the total 
composition. Mixtures of various epoxy and 
sulfur-containing organic compounds may be 
employed in the compositions of the invention. 

Compositions possessing lubricating properties, 
especially hydraulic fluids, usually contain vis- 
cosity index-improving agents, such as a polyiso- 
butene, polymerized organic silicones, polymer- 
ized styrene and vinyl compounds, such ag an 
alkylated styrene polymer, etc. Typical isobu- 
tene and alkylated styrene polymers which may 
be used as a viscosity index improvre have the 
following physical properties: 


Gravity, °A. P. I. 
SUV at 100° Fi. 
SUV at 210° F.1_. 


1 Saybolt Universal viscosity. 


In genera] the above viscosity index improving 
agents have an average molecular weight of from 
about 5,000 to about 35,000. Viscosity index im- 
Proving agents which may be used in the com- 
positions of the subject invention, also include 
polymerized esters of the acrylic acid series, such 
as polymerized acrylic acid esters and more par- 
ticularly polymerized methacrylic acid esters. 
The latter are readily available as commercial 
products, and are sold under the trade-name 
“Acryloid.” The esters to be used should have 
molecular weights from about 5,000 to about 
25,000 preferably'5,000 to 15,000. It is understood 
that this is an average figure for the mixtures of 
polymers which js usually present due to the 
greater or lessor degree of polymerization. 

The acids should preferably be esterified with 
aliphatic signal having two to fifteen carbon 
atoms, and the polymers may be homopolymers 
of a single ester or may be copolymers of a mix- 
ture of such esters. The term “polymerized 
la will be understood to include both of these 

ypes, 

The polymerized esters are generally available 
as concentrated dispersions in a solvent, such as 
& light mineral] of]. The commercially available 
varieties usually ¢onatin about equal amounts of 
the polymer and) the solvent. Typical Acryloid 
viscosity index improving agents are Acryloid HF 
855 and Acryloid|HF 8125. Acryloid HF 855 is a 
solution of the polymerized esters in a petroleum 
base stock of a 200° F. flash point mineral oil 
and a 30% by weight solution has a viscosity of 
55 centistokes (cs.) at 210° F. in 9 standard base 
stock having a viscosity of 3.3 cs. at 100° F. Acry- 
loid HF 8125 is a solution of the polymerized ester 
in a petroleum base stock of a 300° F. flash point 
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weight solution has a 
_ in a standard base 
cs. at 100° FP. 


weight, preferably between 5% and 10% by 
weight. However, lower or higher concentrations 
may, if necessary or desirable, be used. 

While the above-indicated combination of ad- 
ditives has been found to be the most effective 
as corrosion and oxidation inhibitor, other corro- 
sion inhibitors may in addition be present. Other 
inhibitors which may be present as well include 
hydroxyaromatic carboxylic acids, alkyl malonic 
acids, the polyvalent metal salts of hydrocarbon 
sulfonic acids, amines, amino phenols and the 


100% di 
fo Aipben: 
“11% wh 
90.7. 
0. disulfide 


Ine o: 
fo Acryloid HF 8125. ... 
9.9% glycidyl 
.. wax di 


The phosphorus-containing compositions of the 
subject invention may be modified by and include 
other suitable ingredients, preferably in minor 
amounts. Such optional ingredients include min- 
eral ofls, synthetic oils, and flame-proofing com- 
pounds. 

Suitable synthetic lubricants which may be 
present in the phosphorus-containing composi- 
tions of the invention include especially the 
polymerized alkylene oxides or glycols, such as 
polymeric 1-2-propylene oxide and polymerized 
trimethylene oxide. Another type of synthetic 
lubricant which may be present includes esters 
of dicarboxylic acids such as the sebacates and 
adipates as well as other acids having four to 
twelve carbon atoms, said acids being esterified 
with alcohols having two to fifteen carbon atoms, 
such as di(2-ethylhexyl sebacate. 

Flame-proofing agents which may be present 
are exemplified by methylene iodide and may be 


ny! ether. 


8 
present up to about 10% by weight of the come 
position, also chlorinated hydrocarbons. 
The following examples illustrate the present 
invention. 
EXAMPLE I 


To demonstrate the remarkably reduced cor- 
rosivity and oxidation susceptibility of phos- 
phorus-containing compositions wherein the com- 
bination of additives according to the present 
invention is present and in order to demonstrate 
the synergistic action of the components of the 
combination of additives according to the present 
invention, various phosphorus-con‘ compo- 
sitions were subjected to the oxidation and corro- 
sion test described in Army-Navy periodical spec- 
ification for hydraulic oils, AN-0-366, June 1947. 
After one week at 121° C. as prescribed for the 
above-identified test the following results set 
forth in Table A below were obtained. 


Tadle A 


The above data effectively demonstrate the su- 
periority of organic phosphorus compositions 
containing the combination of additives of the 
invention relative to freedom from corrosive at- 
tack upon metal and oxidation susceptibility. 


EXAMPLE It 


In order to further demonstrate the superiority 
of phosphorus-containing compositions wherein 
is present the combination of additives of the 
present invention, further tests were performed. 
The tests employed are similar to the above- 
identified Army-Navy specification for hydraulic 
oils AN-0-366 except that the metal specimens 
were in the shape of washers and were mounted 
on a bubbler tube with glass spacers. The metal 
area, air flow, sample size were all reduced one- 
fifth from the above-indicated standard test and 
the test time reduced to 71 hours, about two-fifths 
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of the standard test. The results ohtained are set The following table illustra! specific compo- 
forth in Table B below. as 


Table B 


Composition—ANl percent 
pag asi tages are 


pipette 

0% diphenyl e 

1% glyeldy! phenyl et 

0.1% butyl disulfide. 

tot ipbety? hosphate 

1 Civheny yl cresyl phcspats. 


84.7% triocty! p' 
10% diphen: 
5% Acrylol 
3% PSs reaction prod: 
He triocty] phosphate. 
9.9% al phenyl cresyl phosphate. 
1% sively) pany ext 
yl peny 
war disulfide... 
i ae diocty! phthalate. 
98.9% diocty] phthalate 
i ‘dyson pheny) o: 
10.1% wax Uisalnids. 


—— 


sitions of this Invention, each component of 
which may be in amounts indicated above. 


Oomposition No. 
Components Present 
1/2/3/4/5/6 i 8 | 9 /10)23)12/13)14! o7 a0 an 12/23 


w phate 


dipbeny! oct phe phosphate... 
dipbenylocniow “phenyt 


aipbenyl 
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Composition No, 


1/2]3]4]5]6/7)8|9|10/11'191 


asny] sulfide. eet eel eeleslecles|es| 
at met  tetradecane phosphonate. 
Viscaty Index Improving Agent: 
Polymerized ester of the acrylic 
acid series SE SF 3 


T claim as my invention: 


1. A hydraulic fluid composition comprising a 35 


major proportion of a dialkylarylphosphine 
oxide, 0.25 to 5% by weight of the total compo- 
sition of an epoxy compound and 0.025 to 1% 
by weight of the total composition of a sulfur- 
containing organic compound selected from the 
group consisting of aliphatic disulfides, aromatic 
disulfides, sulfurized sperm oils, and sulfurized 
terpenes. 

2. A hydraulic fluid composition comprising a 
major proportion of a trialky] phosphate, 0.25 to 
5% by weight of the total composition of an epoxy 
compound and 0.025 to 1% by weight of the total 
composition of a sulfur-containing organic com- 
pound selected from the group consisting of ali- 
phatic disulfides, aromatic disulfides, sulfurized 
sperm oils, and sulfurized terpenes. 

3. A hydraulic fluid composition comprising 3 
major proportion of triaryl phosphate, 0.25 to 5% 
by weight of the total composition of an epoxy 
compound and 0.025 to 1% by weight of the total 
composition of a sulfur-containing organic com- 
pound selected from the group consisting of ali- 
phatic disulfides, aromatic disulfides, sulfurized 
sperm oils, and sulfurized terpenes. 

4. A hydraulic fluid composition comprising a 
major proportion of a'mixed alkyl] aryl phosphate, 
0.25 to 5% by weighti of the total composition of 
an epoxy compound and 0.025 to 1% by weight 
of the total composition of a sulfur-containing 
organic compound selected from the group con- 
sisting of aliphatic disulfides, aromatic disul- 
fides, sulfurized sperm oils, and sulfurized ter- 
penes. | 

5. A hydrauli. fiuid composition comprising a 
major proportion of « mixture of trialkyl phos- 
phate and a tmiaryl phosphate 0.25 to 5% by 
weight of the total composition of an epoxy com- 
pound and 0.025 to 1% by weight of the total 
composition of a sulfur-containing organic com- 


pound selected from the group consisting of ali- 75 


phatic disulfides, aromatic disulfides, sulfurized 
sperm oils, and sulfurized terpenes. 

6. A hydraulic fluid composition comprising a 
major proportion of diphenyl octyl phosphate, 
0.25 to 5% by weight of an epoxy compound and 
0.025 to 1% by weight of the total composition 
of an oil-soluble sulfur-containing organic com- 
pound selected from the group consisting of ali- 
phatic disulfides, aromatic disulfides, sulfurized 
sperm oils, and sulfurized terpenes. 

7. A hydraulic fluid composition comprising 
a@ major proportion of a mixture of a trioctyl 
phosphate and: diphenyl cresyl phosphate, 0.25 
to 5% by weight of the total composition of an 
epoxy compound and 0.025 to 1% by weight of 
the total compcsition of a sulfur-containing or- 
ganic compound selected from the group consist- 
ing of aliphatic disulfides, aromatic disulfides, 
sulfurized sperm oils, and sulfurized terpenes. 

8. A hydraulic fluid composition comprising 50 
to 95% by weight of the total composition of di- 


* phenyl octyl phosphate, 0.25 to 5% by weight of 


the total composition of glycidyl phenyl ether and 
0.05 to 02% by weight of the total composi- 
tion of wax disulfide. 

9. A hydraulic fluid composition comprising a 
major proportion of an ester of an acid of phos- 
phorus, 0.25 to 5% by weight of the total composi- 
tion of an epoxy compound and 0.025 to 1% by 
weight of the total composition of a sulfur-con- 
taining organic compound. 

10. A composition comprising a major propor- 
tion of a trialkyl phosphate, 0.25 to 5% by weight 
of the total composition of an aryl epoxy com- 
pound and 0.025 to 1% by weight of the total 
composition of an aliphatic disulfide. 

11. A composition comprising a major propor- 
tion of a triaryl phosphate, 0.25 to 5% by weight 
of the total compesition of a glycidyl ether and 
0.025 to 1% by weight of the total composition 
of an aromatic disulfide. 


12. A fluid composition comprising a major 
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proporticn of a diary! alkyl phosphate, 0.25 to 5% 
by weight of the total composition of a glycidyl 
ether containing one carbocylic group directly 
attached to the ether oxygen atom and 0.025 to 
1% by weight of the total composition of 3 wax 
disulfide. 


13. A fluid composition comprising a major 
proportion of a dialkyl aryl phosphine oxide, 0.25 
to 5% by weight of the total composition of a 
glycidyl ether and 0.025 to 1% by weight of the 
total composition of a wax disulfide, 

14. A composition comprising a major pro- 
Portion of a phosphorus compound of the group 
consisting of an ester of an acid of phosphorus 
and trihydrocarbyl phosphine oxides, 0.25 to 8% 
by weight of the total composition of an epoxy 
compound and 0.025 to 1% by weight of the 
total composition of a sulfur-containing organic 
compound of the group consisting of aliphatic 
disulfides, aromatic disulfides, sulfurized sperm 
oils, and sulfurized terpenes, 

15. A hydraulic fluid composition comprising 
& major proportion of diphenyl octyl phosphate, 
0.25% to 5% by weight of a glycidyl ether and 
0.025% to 1% by weight of wax disulfide. 

16. A hydraulic fluid composition comprising 
a major proportion of a, mixture of a trioctyl phos- 
phate and diphenyl cresyl phosphate, 0.25% to 
5% by weight of the total composition of an 
epoxy compound and 0.025% to 1% by weight of 
the total composition of the wax disulfide. 

17. A composition comprising a major propor- 


14 
tion of an ester of an acid of phorphorus, 0.25-5% 
by weight of the total composition of an epoxy 
compound and 0.025-1% by weight of the total 
composition of s sulfur-containing organic com- 
pound. 

18. A composition comprising a major propor- 
tion of an ester of a phosphorus acid and 0.25-5 % 
by weight of glycidy] pheny] ether and 0.025-1% 
le ay of the total composition of an aliphatic 

e. 


19. A composition comprising a major propor- 
tion of an ester of a phosphorus acid and 0.25-5% 
by weight of glycidyl phenyl ether and 0.025-1% 
by weight of the total composition of a wax di- 
sulfide. 

20. A composition comprising a major propor- 
tion of an ester of a phosphorus acid and 0.25-5 % 
by weight of a glycidy] ether and 0.025-1% by 
weight of the total composition of a wax disul- 
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1 
This invention relates to a method of form- 
ing phosphorus compounds and the resulting 
products, and more particularly to the formation 
of alkenyl phosphorus oxydichlorides and sulfo- 
dichlorides from addition products of olefins and 

phosphorus pentachloride. 
Unsymmetrical olefins, having a terminal 
double bond, react with PCls to form phosphorus 
addition products, and these addition products 


may then be reacted with phosphorus pentasul- 


fide or phosphorus pentoxide. 

Type A olefins which have two alkyl groups 
or an aryl group attached to the 2-carbon gen- 
erally react with phosphorus pentachloride to 
add —Cl to the 2-carbon and —PCk to the 1- 
carbon. Type B olefins which have only one 
alkyl group on the 2-carbon atom generally re- 
act with phosphorus pentachloride to add —PCk 
to the 2-carbon atom and —Cl to the 1-carbon 
atom. 

To form the oxydichlorides and sulfodichlorides 
of this invention the organic —PCly products are 
reacted with P2Os or P2Ss, as shown in equations 
A and B below. 


(A) ot xz 
sR—C—¢_PCh+ P30) ——— 


x 
ime + 2POCh + 3HC} 


x 


(B) 
H cl 


poche ee + P10, ——> ee + 2POCk 
PCh OCh H” 


P2Ss may be substituted for P2Os in the above 
equations. 

Reaction products of the type A equation have 
lost HCl and are alkeny] 1-phosphorus oxy- and 
sulfodichlorides, while reaction products of the 
type B equation retain a chlorine atom on the 
1-carbon and are chloroalky] 2-phosphorus oxy- 
and sulfodichlorides. 

The products of either reaction may be sepa- 
rated by distillation and the organic phosphorus 
oxychloride may then be reacted with alcohols 
or phenols to produce esters, with organic or in- 
organic bases to form salts, with ammonia and 
amines to produce amides, and with water to 
produce phosphonic acids. 

Esters derived from esterifying reactions with 
the products of Equation A are unsaturated 
alkenyl-1-phosphonic acid esters, while those de- 
rived from the products of Equation B ale 
chloroalkyl esters of saturated organic phos- 


2 
Phonic acids. Such chloroalkyl esters and 
alkenyl-l-phosphonic esters above methyl are 
new compounds, as are the phosphorus oxydi- 
chloride compounds themselves. 

In Formula A R represents an alkyl or aryl 
group, and X represents hydrogen or alkyl or 
aryl group. 

In Formula B R is a normal alkyl group. 

Suitable olefins for the (A) reaction include 
styrene, alpha methyl styrene, alpha chlorosty- 
rene, indene, isobutylene, 2.2.diphenyl ethylene, 
di-isobutylene, and the isoalkylenes where two 
carbon atoms are attached to the number 2 car- 
bon. Such isoalkylenes include isoamylenes, iso- 
heptenes, iso-octenes, etc. 

Starting-hydrocarbons of the (B) type include 
propylene, butene-1, pentene-1, octene-1, etc. 

The following are examples of the process and 
products: 


Example 1 


In a 5 1. three-necked flask equipped with 
stirrer, thermometer, and water-bath were placed 
2 liters of dry benzene and 685 grams (10% ex- 
cess) styrene. After cooling to below 30° C., 
1250 grams of phosphorus pentachloride was 
added over a period of 1.5 hours. The thick slurry 
of addition product was stirred for an additional 
period of 30 minutes or longer to insure com- 
Pletion of the reaction. 

Without separating the above addition com- 
Pound from the benzene reaction medium, 300 
grams phosphoric anhydride was added over a 
Period of one hour. The temperature was raised 


5 to 60° C. and held for several hours to permit 


escape of the hydrogen chloride formed in the 
reaction. At this point the charge was clear with 
only a small amount of sediment present which 
may be filtered off. The charge was then heated 
sufficiently to remove the last traces of dissolved 
hydrogen chloride and distil off the benzene sol- 
vent and by-product phosphorus oxychloride. 
Finally the styryl-l-phosphorus oxydichloride 
product was distilled in vacuo at 180-190° C. (20 
mm. pressure). The product weighed 1060 grams 
which represented a yield of approximately 81%. 
The product was a crystalline white to slightly 
yellow solid. It had a boiling point of 182-184° Cc. 
(18 mm. pressure) and a melting point of 70° C. 
The structural formula may be written 


C=C—H 


Na 
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Ezample 2 


- 318 grams of commercial di-isobutylene con- 
taining about 80% of the 2.4.4-trimethy] pen- 
tene-1 isomer was reacted with 250 grams of 
phosphorus pentachloride in 600 cc. dry benzene 
while stirring and cooling at less than 10° C. to 
form the iso-octenyl-2-chloro-1-phosphorus tet- 
rachloride addition compound. This addition 
compound without separation from the benzene 
medium was held at below 10° C., and 57 grams 
phosphoric anhydride added slowly. The tem- 
perature was then gradually raised over a 45 
minute period to 30° C., after which it was raised 
to about 50° C. and the liquid stirred for an hour 
while completing the evolution of the HCl formed 
by the reaction. The liquid was separated from 
&@ small amount of solid residue, and phosphorus 
oxychloride and benzene solvent removed by dis- 
tillation at reduced pressure. The residual liquid 
product was then fractionally distilled. The 
fraction between 135~143° C. (20 mm. pressure) 
was recovered and purified by redistillation to 
give 205 grams of a ‘colorless liquid product, 
which represented a yield of approximately 75%. 
The iso-octenyl-1-phosphorus oxydichloride thus 
produced had a boiling point of 128-9° C. at 13 
mm. pressure, and a specific gravity of 1.129 at 
25° Cc. It had a melting or solidifying point of 
below —70° C. 

The reaction involved in this example is sub- 
stantially as follows: 


cl 
3(CB):C—CH-C—cHPCh + P:05 ——~ 


Bs 


3(CHDC—CHr-C=eCE + 2P0Ch + 3HC 
Hi POCh 


Ezample 3 


208 grams (1 mole) of phosphorus penta- 
chloride was suspended in 850 cc. anhydrous ben- 
zene in a 2 liter flask, equipped with a stirrer and 
cooling bath. The mixture was cooled to within 
@ few degrees of the freezing point of benzene, 
and 60 grams (1.1 mole) isobutylene was bubbled 
in at a rate slow enough to keep the temperature 
at about 12° C. while the flask was immersed in 
an ice-salt bath. This required about 30 minutes, 

To the above prepared isobutylene-phosphorus 
pentachloride addition product was slowly added 
50 grams (0.35 mole) phosphoric anhydride. 
The mixture was then heated on a water bath to 
about 60° C. while stirring. After about 3 hours 
substantially all of the phosphoric anhydride had 
reacted. The solution was then filtered and the 
filtrate evaporated until its boiling point reached 
80° C. at 30 to 40 mm, pressure to remove the 
Uberated hydrogen chloride and benzene solvent. 
The residual liquid was then vacuum distilled. 
The fraction coming over at 103-107° C. (22 mm. 
pressure) was collected and purified by redistil- 
lation. The product was a colorless liquid hay- 
ing a boiling point of 99-101° C. (17 mm. pres- 
sure) and a specific gravity of 1.302. Its solidi- 
fying point.was below —70° C. It was identified 
by analyses as the isobutylene-1-phosphorus oxy- 
dichloride ((CH3)2C=CHPOCl:). The yield was 
approximately 80% of theoretical. 

Other alkenyl-1-phosphorus oxydichloride 
compounds may be similarly prepared by select- 
ing hydrocarbon-phosphorus pentachloride ad- 
dition compounds of the 2-chloro-1-phosphorus 
tetrachloride type as starting materials. 


1S 


4 
| Ezvample 4 

The diethyl ester of isobutenyl!-1-phosphonic 
acid was prepared by reacting isobutenyl-l-phos-., 
phorus oxydichloride with anhydrous ethanol. 

In a 1-liter flask, 334 grams (2 g. moles) of 
isobutenyl-1-phosphorus oxydichloride from Ex- 
ample 3 was slowly added to 368. grams (4 g. 
moles) of anhydrous ethanol while maintaining 
the temperature at not over 20°C. The mixture 
was held in vacuo at 20° C. for 1 hour, and 2 hours 
at 30° C. to remove the liberated hydrogen 
chloride. The temperature was then raised to 
about 75° C. to distil off the excess alcohol. The 
liquid product was then distilled; the boiling 
point being 107° C. at 5 mm. pressure. The di- 
ethyl isobutenyl-1-phosphonate thus produced is 
& water-white, clear, mobile liquid which is solu- 
ble in water. It has a specific gravity of 1.038, 
and a refractive index of 1.441 (Np). This ester 
has the unique property of being only slightly 
more viscous at —70° C. than at room tempera- 
ture, and, therefore, should be valuable as a 
cooling medium in refrigeration and as a hy- 
draulic fluid. 

The reaction involved in the formation of the 
ester may be expressed by the equation: 


HI i 
(CBy:C=CHPC); + 2C:H,0H ——- 


° 
(cHyc=cHt (OCsHy)s + 2HC} 


Example 5 


The dioctyl styryl-l-phosphonate ester was 
prepared by adding one gram mole of styryl-1- 
phosphorus oxydichloride (from Example 1) to 
an excess of anhydrous 2-ethylhexanol (octyl 
alcohol) at a temperature below 30° C. The 
mixture was then placed under vacuum and held 
1 hour at 30° C., 1 hour at 50° C., and 1 hour at 
75° C. The excess alcohol and last traces of hy- 
drogen chloride were removed at a higher tem- 
perature. The diocty] ester was then distilled 
over a temperature of 235-240° C. (4 mm. pres- 
sure) and re-distilled for purification. The purt- 
fied ester was a clear almost colorless liquid hav- 
ing 2 specific gravity of 0.973, a boiling point of 
238-240° C. (3 mm. pressure) and formed a glassy 
solid at —79° C. This product is an excellent 
plasticizing agent for vinyl and cellulose ester 
type resins because of its extremely low vola- 
tility and ability to impart low temperature 
flexibility to the plasticized resins. 


Example 6 


The diphenyl ester of styryl-1-phosphonic acid 
was prepared by reacting styryl-1-phosphorus 
oxydichloride with sodium phenolate. 20 grams 
of styryl-l-phosphorus oxydichloride from Ex- 
ample 1 was dissolved in 50 grams of phenol at 
40-60° C. and slowly added to 25 grams sodium 
phenolate in 150 grams phenol and the mixture 
stirred. After the reaction was complete the mix- 
ture was poured into a solution of 135 grams 
NaOH in 1200 cc. water. The cster product pre- 
cipitated out as a granular material weighing 26 
grams, which represented a yield of 85%. On 
recrystallization from methanol the pure di- 
phenyl-1-styryl phosphonate ester product had 
a true melting point of 109°C, 

Esters prepared from the products of Reaction 
A—that is, alkenyl-l-phosphorus type, when 
containing 4 or more carbon atoms in the alkenyl 
group and 4 or more carbon atoms in the ester 
group are excellent plasticizing agents because of 
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their low evaporation rates, low water solubility, 
high boiling points, and low rates of hydrolysis. 
The following is an example of the use of P2Ss 
in place of P20s in the formation of alkenyl-1- 
phosphorus compounds: 


Example 7 


Styryl-1-phosphorus sulfodichloride may be 
prepared by reacting the styrene-phosphorus 
pentachloride addition compound with phos- 
phorus pentasulfide. 

To 3 gram moles of styrene-phosphorus penta- 
chloride addition compound, suspended in ben- 
zene, was added 1 gram mole of phosphorus 
pentasulfide and the mixture heated to about 60° 
C. for 5 hours while hydrogen chloride was being 
evolved. After substantially all of the pentasul- 
fide had dissolved the solution was filtered. The 
filtrate was heated under vacuum to distil off 
solvent, the hydrogen chloride, and the by-prod- 
uct inorganic phosphorus sufochloride, then 
further heated to distil the styryl-1-phosphorus 
sulfodichloride product which boiled at 162~165° 
C. (8 mm. pressure). The product had a specific 
gravity of 1.345 at 26° C., and a melting point 
of about —20°C. Analysis of the product showed 
it to correspond substantially to the theoretical 
values for the formula, 


H 
s=Pch 
Other unsaturated organi¢ phosphorus sulfodi- 


chlorides may be prepared by similarly reacting 3, 


phosphorus pentasulfide with other hydrocarbon- 
2 chloro-l-phosphorus tetrachloride addition 
compounds. 

As in the case of the oxydichloride products, 
the sulfodichloride products can also be reacted 
with alcohols and phenols to produce esters, with 
ammonia and amines to produce amides, and 
with water to produce thiophosphonic acide 


Ezample & 


The diphenyl] ester of styryl-1-thiophosphonic 
acid was prepared in substantially the same 
manner as the diphenyl ester of styryl-1-phos- 
phonic acid, by reacting 20 grams styryl-1-phos- 
phorus sulfodichloride with 30 g. sodium phenol- 
ate in 200 g. of phenol. On pouring the reacted 
mixture into a solution of 135 grams NaOH in 
1200 cc. water, a theoretical yield of a crude 
crystalline product melting at 75-79° C. was ob- 
tained. On recrystallizing from 160 cc. of 
methanol a pure crystalline diphenyl styryl-1- 
thiophosphonate ester was obtained which had 
a melting point of 83°C. 

The following examples illustrate reactions in- 
volving the hydrocarbon-phosphorus penta- 
chloride addition compounds in which the —PCl 
radical is attached to the 2 carbon, and which 
lead to the saturated chloroalky] type compounds 
on reaction with phosphoric anhydride, and phos- 
phorus pentasulfide in accordance with the fol- 
lowing general equations: 


H oC) HCl 
3r—¢—d_a + P10, —~ 3r-¢—_6_-F + 2PO0Ch 
rch och 
and 
H Cl H cl 
sr—-G—d_a + Ps ——» sR—d —H + 2P8Ch 
Ch BCly 


6 
Example 9 


In a 2-liter 3-necked flask, 125 g. butene-1 
(2 g. moles+10% excess) was dissolved in 1200 
cc. dry benzene and cooled with an ice bath. 
417 grams phosphorus pentachloride was added 
at 0° to 5° C. and the charge stirred for 6 hours 
at this temperature to complete the addition re- 
action. Without removing the addition com- 
pound from the benzene medium, 106 grams 
Phosphoric anhydride was added and the-slurry 
agitated at room temperature for 5 hours, at 35° 
C. for 4 hours, and at 50° C. for 9 hours. After 
filtering the solution was heated under vacuum 
to evaporate off the benzene solvent. On further 
heating phosphorus oxychloride was distilled off 
and the product which distilled over from 116-123° 
C. at 18 mm. pressure was recovered. It was a 
water-white liquid and weighed 224 grams which 
represented a yield of 53.5%. ‘It analyzed 15.4% 
P, 49.5% Cl and corresponded substantially to 
the 1-chlorobutyl-2-phosphorus oxydichloride of 
the formula 

H 


CH;CH;— bene 
POC 
Example 10 


In a 2-liter 3-necked flask, 81.5 grams pentene- 
1 (1 gram mole at 95% purity plus 10% excess) 
was dissolved in 1200 cc. dry benzene and cooled 
to below 10° C. with an ice bath. 208.5 grams 
(1 gram mole) phosphorus pentachloride was 
slowly added while stirring. A white, thickened 
slurry of addition compound formed which was 
allowed to warm up to room temperature. 

To the addition compound prepared in the 
above manner, 55 grams phosphoric anhydride 
was added. The charge was stirred 2 hours at 
room temperature, 3 hours at 35° C., and 3 hours 
at 50° C. The excess phosphoric anhydride was 
filtered off, and the solution heated under vacu- 
um to remove the phosphorus oxychloride and 
benzene solvent. On further heating 2 crude dis- 


“ tillate was collected between 115° and 138° C. at 


18 mm. pressure. On redistillation the purified 
Product obtained was 2 colorless liquid which 
solidified on cooling. The 1-chloroamyl-2-phos- 
Phorus oxydichloride product obtained has a 
melting point of 39-42° C., a boiling point of 130- 
132° C, (20 mm. pressure), and a specific gravity 
of 1.319 at 25° C. Analysis of the product cor- 
responds to the formula 


H 
cmcHcrhr-¢—cH.ct 
POC) 


Example 11 


1-chloropropyl-2-phosphorus oxydichloride was 
prepared as follows: 208.5 grams phosphorus pen- 
tachloride was suspended in 1200 cc. dry benzene 
and 160 grams gaseous propylene bubbled into the 
mixture over a period of 11 hours while stirring 
and maintaining the temperature at about 20° C. 

To the propylene-phosphorus pentachloride 
addition compound prepared in the above manner 
was added 55 grams of phosphoric anhydride, and 
the charge stirred 3 hours at room temperature, 
3 hours at 35° C., and 4 hours at 50° C. The 
charge became clear, and after filtering it was 
distilled at atmospheric pressure. The benzene 
solvent distilled over between 40 and 90° C. 
Phosphorus oxychloride came over between 92 
and 116° C, The third fraction distilling over 
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7 
and 218° C, was redistilled, substan- 
the product being collected between 


ct was a clear liquid analyzing 16.6% P, 
53.0% Ci, and represents substantially the 1- 
chloro-propyl-2-phosphorus oxydichloride indi- 
cated by the formula | 

id 
CHy—-C—CHCl 
OCh 


The 1-chloroalky]-2-phosphorus oxydichloride 
compounds prepared as in the above examples 
May be reacted with alcohols and phenols to pro- 
duce esters, with amines to produce amides, and 
with water to produce chloroalkyl phosphonic 
acids. ' 

The following exainple illustrates the method 
of making the alkyl esters of the 1-chloro-alkyl- 
2-phosphonic acids. 


Example 12 


The dibutyl ester of 1-chloroamy]-2-phosphonic 
acid was prepared by reacting the 1-chloroamyl- 
2-phosphorus oxydichloride of Example 10 with 
an excess of butanol under anhydrous conditions. 
150 grams of the chloroamyl phosphorus oxydi- 
chloride was mixed with 200 grams of anhydrous 
butanol] and stirred for 25 minutes while main- 
taining the temperature at about 25-30° C. The 
mixture was then heated at about 55° C. for 6 
hours while completing the evolution of the HCI. 
The excess butanol was evaporated off and the 
residual liquid distilled at about 160° C. at 20 mm. 


pressure. It was redistilled at 4mm. pressure and 3: 


the fraction boiling between 154° and 162° C. col- 
lected as the desired product. The dibutyl 1- 


chloroamyl-2-phosphonate ester thus obtained is 
a colorless liquid having a specific gravity of 1.106 
at 25° C. and a melting or solidifying point of 
below —70° C. Analysis of the product corre- 
sponds substantially to the formula 


j cl 
cn,cncn.cn—tn, 
; O=P (OCH): 

Chloroalkyl phosphonic acids may be prepared 
by reacting the chloroalky] phosphorus oxydi- 
chlorides with water in accord with the following 
type reaction: 

i cl B34 Cl 
r—-¢—_—t-n + 20 ——+ nt c 


| 
POC) PO(OH): ht 


“H + 2HCl 


The reaction conditions shown in the above ex- 
amples may be varied without departing from the 
principles of the invention. For example, in- 
stead of a benzene reaction and solvent medium, 
other inert solvents such as toluene, carbon 
tetrachloride, phosphorus oxychloride, the chlo- 
rinated hydrocarbons, etc. may be used. Also, 
it is possible to carry out the reactions without 
the use of solvents by proper selection of mechan- 
ical mixing devices and reaction vessels. Also, 
the temperatures employed may be varied ac- 
cording to the nature of the reactants, but should 
at all stages be held below the decomposition 
point of the reactants and products. Lower tem- 
perature limits are not critical. 


8 

Where the starting material {s originally pre- 
pared by reaction of unsaturated hydrocarbons 
and phosphorus pentachloride, an excess of the 
unsaturated hydrocarbon is not detrimental; in 
fact, it may serve as a solvent and reaction me- 
dium for the subsequent reactions, 

The oxy- and sulfodichloride compounds pro- 
duced in accordance with the above procedure 
are valuable intermediates for the production of 
new phosphonic acids, esters, amides, salts, etc. 

The alkenyl phosphonate esters produced are 
valuable as plasticizers, oi] additives, textile treat- 
ing agents, etc. . 

The chloroalkyl phosphonate esters may be 
used as oil treating agents, flameproofing agents 
for textiles, as fire retarding plasticizers, etc. 

The foregoing detailed description has been 


' given for clearness of understanding only, and no 


unnecessary limitations should be understood 
therefrom. 

What I claim as new, and desire to secure by 
Lettcrs Patent, is: 

1. The method which comprises reacting an 
addition product of PCls and a mono-olefin of the 
formula 

BN 
C=CH: 
R 


wherein R and R’ are a pair of radicals selected 
from pairs of radicals consisting of: alkyl and 
alkyl, alkyl and aryl, ary] and aryl, aryl and hy- 
drogen, and aryl] and chlorine, with an acid anhy- 
dride of the class consisting of P2Os and P2Ss, inan 
inert solvent medium, heating the reaction mix- 
ture to drive off hydrogen chloride formed, and 
separating the solvent and by-product phosphorus 
chloride compounds from the unsaturated phos- 
phorus compound. 

2. The method as set forth in claim 1, in which 
the olefin is styrene. 

3. The method of claim 1 wherein the acid an- 
hydride is P20Os. 

4, The method as set forth in claim 1, in which 
the acid anhydride is P2Ss. 

5. The method as set forth in claim 1, in which 
the olefin is isobutylene. 

6. The method as set forth in claim 1, in which 
the olefine is di-isobutylene. 

WILLARD H. WOODSTOCK. 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


Civil Action No. 905-57 


Dovetsas Arcrarr Company and 
Dovetas H. Moreton, Plaintiffs 


vV. 


Srvcuarr Weeks, Secretary of Commerce, and 
Rosert C. Watson, Commissioner of Patents, Defendants 


June 10, 1959 
Opinion 


This is an action under 35 U.S.C.A. §145 to obtain 
authorization from this Court for the Commissioner of 
Patents to issue to the plaintiffs letters patent on their 
application, Serial No. 316,325 filed October 22, 1952 and 
entitled ‘‘Phosphonate Ester Hydraulic Fluid’. The 
claims deal with a composition of matter or a new and 
useful improvement thereof consisting of a hydraulic fluid 
designed to meet specifications for use in modern aircraft 
hydraulic systems and involving exposure to both high 
and very low temperatures. Both the Patent Office 
Examiner and the Patent Office Board of Appeals ruled 
that the plaintiffs’ claims were not patentable since their 
subject matter had been described in a patent granted to 
Watson, No. 2,636,862, on April 28, 1953 based on an 
application filed June 9, 1950. 


Some of the important characteristics of an effective 
hydraulic fluid for use in aircraft should be mentioned. 
Viscosity should be reasonably high at high temperatures 
and, on the other hand, not too low at low temperatures. 
In addition, the rate of change of viscosity in relation to 
changes in temperature or ‘‘viscosity index”’ should also be 
low.. Other desirable qualities are: a low pour point so 
that the fluid will flow at low temperatures; low volatility 
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within the range of temperatures usually met with to avoid 
evaporation ; lubricity or capability of acting as a lubricant, 
as well as chemical stability, noninflammability (low 
autogenous ignition temperature) and inertness. As a 
means of meeting these specifications, plaintiffs claim the 
following (Cf. p. 34, plaintiffs’ Ex. 16): 


_ “8. The composition consisting essentially of 
dibutyl phenyl phosphonate and a sufficient propor- 
tion of a poly alkyl methacrylate the alkyl groups of 
which have from 4 to 6 carbon atoms and said poly 
alkyl methacrylate has an average molecular weight 
within the range of 2,000 to 12,000 and a molecular 
weight range of 1,500 to 14,000 to increase the viscosity 
‘of the composition at 210° F. above 3.0 centistokes 
and to increase the viscosity index of the composition 
above 150, said composition having a viscosity at 
—40° F. below 1000 centistokes and an autogenous 
ignition temperature above 1000° F. 


‘*3. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly butyl metha- 
erylate. 


**4,. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly amyl methacrylate, 


**5. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly hexyl metha- 
crylate. 


*7,The composition as defined in claim 8 having 
from 0.2 to 10 per cent of said poly alkyl metha- 
crylate.”’ 


Thus, plaintiffs’ claims consist of one independent claim 
(8), and four limited, dependent claims (3, 4, 5 and 7). 


The Watson patent is entitled ‘‘Lubricant and Hydraulic 
Fluid Compositions”’ and pertains, as it states in column 1: 
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“*. . . to compositions containing one or more organic 


phosphorus containing compounds, e.g., organic phos- 
phates, phosphonates, phosphinates, ete., and a com- 
bination of additives which produce stable, non- 
corrosive compositions, such as improved fluids 
especially suitable for use as lubricants and in 
hydraulic mechanisms, particularly aircraft hydraulic 
apparatus.’’ 


In column 3 of the Watson patent there is the following 
reference to a phosphorus-containing compound as part 
of a list of such compounds: ‘“‘a mixed alkyl aryl phos- 
phonate, for example an alkyl aromatic phosphonate such 
as dioctyl styrene phosphonate’’. These phosphorus- 
containing compounds form the principal ingredients of 
the fluids described by Watson. In order to improve 
viscosity characteristics, it is stated in Watson that several 
viscosity-index improvers are usually added to the main 
ingredient. Special reference is made in column 6 to 
“‘polymerized methacrylic acid esters’? as being suitable 
additives to improve the viscosity-index of the phosphorus 
compounds. 


Thus in the application of plaintiffs, the basic compound 
is ‘‘dibutyl phenyl phosphonate’? and in Watson there is 
reference to a “‘mixed alkyl aryl phosphonate such as 
dioctyl styrene phosphonate’. With reference to the 
viscosity-index improver, Watson mentions ““volymerized 
methacrylic acid esters’? with the preferable weight 
range of the molecules being from 5,000 to 15,000, whereas 
plaintiffs rely on a poly(merized) alkyl methacrylate 
(ester of methacrylic acid) with 4 to 6 carbon atoms in the 
alkyl groups and a molecular weight range from 1,500 to 
14,000. | 


| 
The position of the defendant, in essence, is that Watson 
teaches that phosphonate compounds form a sound basic 
material in aircraft hydraulic fluids and that viscosity- 
index improving agents are usually added to them, such 
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as polymerized esters of methacrylic acid. Within the 
scope of this teaching, defendant contends, lies the par- 
ticular combination claimed by plaintiffs; namely, one 
particular phosphonate plus one particular polymerized 
methacrylate. As the Patent Office examiner stated in his 
ruling dated July 21, 1953: 


‘‘No invention resides in determining that specific 

: compounds embraced within the genus have the 
' property attributed to the genus by the prior art. In 
i the absence of unusual and unexpected results, no 
invention is seen in applicants particular selection.’’ 


In answer to this ruling, plaintiffs argued that Watson’s 
disclosures are so broad as to include thousands of possible 
compounds and that nowhere in Watson was the specific 
combination of dibutyl phenyl phosphonate plus poly 
alkyl methacrylate disclosed. After reconsideration, the 
examiner stated in his communication of January 24, 1955, 
that his ruling did not mean that plaintiffs’ claimed com- 
pounds lacked novelty but that they did not constitute in- 
vention in view of Watson’s references to the general 
classes of phosphonate and methacrylate compounds. It 
is the examiner’s ruling that the selection of particular 
compounds from these classes to accomplish a result con- 
templated by Watson would be obvious to one skilled in 
the art of hydraulic fluids. By means of affidavits, 
plaintiffs sought to bring to the attention of the Board of 
Appeals of the Patent Office the results of experiments 
that revealed that certain methacrylate compounds other 
than those specified by plaintiff were not even soluble in 
dibutyl phenyl phosphonate, thus, indicating that if one 
followed Watson’s suggestions, unfavorable results would 
follow rather than the success met with by plaintiff. In 
affirming the decision of the examiner the Board of Appeals 
stated on page 59 of plaintiffs’ Ex. 16: 


‘¢. . . Moreover, while the affidavits may establish 
| that certain selected polyalkyl methacrylates are in- 
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compatible with dibutyl phenyl phosphonate, they do 
not at the same time show what effect these metha- 
crylates have when added to the specific mixed alkyl 
aromatic phosphonate disclosed by Watson, namely, 
dioctyl styrene phosphonate.’? (Emphasis supplied) 


In order to satisfy this requirement, plaintiffs made efforts 
to obtain a quantity of the above compound for testing. 
It was learned that by itself, as well as in combination 
with a polymerized methacrylic acid ester, the suggested 
compound was in a solid state at —40° F. The relevance of 
this result is disputed, however, by defendant who contends 
that plaintiffs, in their experiments, failed to use the 
correct compound of dioctyl styrene phosphonate as set 
forth in Watson. 


Both plaintiff and the Patent Office agree on the fact 
that Watson does not disclose the specific composition 
claimed by the plaintiff and thus this composition does 


possess novelty. The question then arises whether plain- 
tiffs’ fluid meets the test set forth in 35 U.S.C.A. $103: 


‘A patent may not be obtained though the inven- 
tion is not identically disclosed or described as set 
forth in Section 102 of this title, if the differences 
between the subject matter sought to be patented and 
the prior art are such that the subject matter as a 
whole would have been obvious at the time the inven- 
tion was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patent- 
ability shall not be negatived by the manner in which 
the invention was made.’’ 


The determination of what would have been obvious is 
not always an easy matter, particularly in the field of 
chemistry. It was pointed out by our Court of Appeals 
in Naamlooze Venootschafs, etc. v. Coe, 76 U.S. App. D.C. 
313, 132 F.2d 573, 575 (1942), that: 
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| **. . . analogical reasoning is more restricted in 
chemistry than in the field of mechanics . . . because 
| chemistry is essentially an experimental science in 
which predictions cannot be made with the same cer- 
| tainty that they can be in mechanics (but) it does not 
| follow that every new and useful result accomplished 
by experiment is patentable.’’ (Emphasis supplied) 


It is also important to note that this action is not a 
review of a decision of the Patent Office but a proceeding 
in iequity in which all the issues relating to patentability 
are to be tried de novo. Of course, this does not affect 
the rule that decisions of the Patent Office are accorded a 
presumption of correctness. Abbott v. Coe, 71 U.S. App. 
D.C. 195, 109 F.2d 449 (1939). Nevertheless, this pre- 
sumption may be rebutted by competent evidence of 
sufficient weight. Plaintiffs here may prevail only if, on 
the entire evidence, the court is left with a definite and 
firm conviction, based on its subjective opinion or judg- 


ment, that a mistake has been committed by the Patent 
Office. L-O-F Glass Fibers Company v. Watson, 97 U.S. 
App. D.C. 69, 228 F.2d 40 (1955). 


The consistent position of both the examiner and the 
Board of Appeals with respect to plaintiffs’ claims is 
stated at the end of the Board’s ruling at page 59 of 
Plaintiffs’ exhibit 16: 


‘. . . We are of the opinion that no invention is in- 
i volved in experimenting within the limits of the classes 
. of polyalkyl methacrylates and mixed alkyl aromatic 
phosphonates disclosed by the reference to determine 
which combinations have the greatest compatibility and 
exhibit the most desirable properties as aircraft 
hydraulic fiuids.”’ 


There is evidence to indicate both from the very ter- 
minology and from the testimony on cross-examination of 
Mr. Seil, a chemist employed by Douglas Aircraft, that 
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both of the constituents of plaintiffs’ compound fall within 
the general classes of mixed alkyl aryl phosphonates and 
polymerized methacrylic acid esters mentioned by Watson 
as effective for use in hydraulic fluids. Plaintiff did carry 
out experiments designed to show the extent to which the 
suggestions of Watson were operative especially in com- 
parison with the good results claimed for plaintiffs’ 
compound. But this evidence is not necessarily conclusive. 
Although plaintiffs introduced evidence before the court 
which was not before the Patent Office, it is the court’s 
responsibility, in an equity proceeding, to determine the 
precise weight to be given to each item of testimony. It 
must consider all factors that might affect the testimony 
such as interest, bias or relationship to one of the parties. 
This is especially important where the court is asked to 
rely heavily upon the testimony of the patent applicant 
and of employees of the company to which the claims 
have been assigned. As our Court of Appeals had occasion 
to comment in Bullard Co. v. Coe, 79 U.S. App. D.C. 369, 
147 F.2d 568 (1945), where plaintiffs’ engineer had tested 
a prior patented device and had found it inoperative: 


“It is not apparent that the witness! wished his 
experiment to succeed. He had been employed by 
appellant company for nine years and there is nothing 
to suggest that he was not a loyal employee. We have 
not the slightest doubt of his honesty, but the fact 
remains that an interest in losing the game is a poor 
qualification for winning it. Theoretically a man may 
‘try,’ as the witness tried, to achieve a result adverse 
to his own interest, but his effort is not likely to be 
very efficient. His lack of success mav be evidence, 
but it would be strange to regard it as entirely con- 
elusive evidence, that an equally competent man who 
desired success could not have achieved it! 


‘In order to show that the appealed claims are in- 
ventive it was necessary for appellants to prove that 
Svenson (1) was not operative and (2) could not be 

| 
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made operative by slight changes within the skill of 
a competent mechanic or, in other words, without 
inventive genius. Crown Cork & Seal Co. v. Aluminum 
Stopper Co., 4 Cir., 108 F. 845, 849; Manhattan Book 
Casing Mach. Co. v. E. C. Fuller Co., D.C., 274 F. 964, 
affirmed, 2 Cir., 204 F. 286. The burden of proof was 
on appellants. Their engineer’s evidence would have 
supported a finding in their favor but we cannot say 
that it required such a finding. Decision turned upon 
balancing the more or less probable correctness of the 
engineer’s opinion against the probable correctness 
of the action of the Patent Office in granting Svenson’s 
patent and in denying the claims in suit. We are not 
to disturb the action of the Patent Office and the 
Distriet Court unless we think it clearly wrong.’’ 


Furthermore, plaintiff has conceded that the dioctyl 
styrene phosphonate mentioned by Watson has three 
isomers or equivalent compounds with differing properties 


and that only two of the three had actually been tested. 


The court has carefully considered all of the testimony, 
exhibits and briefs filed in this case and it has been unable 
to arrive at a definite and firm conviction that a mistake 
was committed by the Patent Office in its finding that 
plaintiffs’ hydraulic fluid is not patentable over the prior 
art. Judgment, therefore, should be entered for the 
defendant. 


Counsel will prepare appropriate findings of fact, con- 
clusions of law and an appropriate order within one week 
from this date. 

Joun J. Smica 
United States District Judge 


June 10, 1959 
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(Filed June 19, 1959) 
Findings of Fact 


1. Douglas H. Moreton, applicant for patent, and his 
assignee, Douglas Aircraft Company, Inc., brought this 
action under 35 U.S.C. 145 to authorize the Commissioner 
of Patents to issue letters patent to them containing 
claims 3, 4, 5, 7, and 8 of the application for patent 
of Douglas H. Moreton entitled ‘‘Phosphonate Ester 
Hydraulic Fluid,’’ Serial No. 316,325, filed October 22, 
1952. 


2. Generic claim 8, and claims 3, 4, 5 and 7, dependent 
thereon, in suit, read as follows: 


8. The composition consisting essentially of dibutyl 
phenyl phosphonate and a sufficient proportion of a 
poly alkyl methacrylate the alkyl groups of which 
have from 4 to 6 carbon atoms and said poly alkyl 
methacrylate has an average molecular weight within 
the range of 2,000 to 12,000 and a molecular weight 
range of 1,500 to 14,000 to increase the viscosity of 
the composition at 210° F. above 3.0 centistokes and 
to increase the viscosity index of the composition 
above 150, said composition having a Viscosity at 
—40° F. below 1000 centistokes and an) autogenous 
ignition temperature above 1000° F. 


3. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly butyl methacrylate. 


4. The composition as defined in claim 8 in which 
said poly alkyl methacrylate is poly amyl methacrylate. 


5. The composition as defined in claim) 8 in which 
said poly alkyl methacrylate is poly héxyl metha- 
erylate. 


i 
7. The composition as defined in claim 8 having 
from 0.2 to 10 per cent of said poly alkyl methacrylate. 


3. The compositions defined by the claims |in suit are 
described in the Moreton application as being useful as 
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hydraulic fluids and particularly as hydraulic fluids for 
aircraft use. As the Moreton application indicates, a 
hydraulic fluid for aircraft use should have a viscosity 
which is reasonably high at high temperatures and not 
too low at low temperatures. In addition, the rate of 
change of viscosity in relation to changes in temperature 
should be low (indicated by a high viscosity index number). 
The pour point should be low so that the fluid will flow, 
or pour, at low temperatures; the volatility at operating 
temperatures should be such as to avoid evaporation or 
vaporization; and the compositions should have lubricity, 
or capability of acting as a lubricant, chemical stability, 
non-flammability (with a low autogenous ignition tempera- 
ture) and inertness. 


4. According to the Moreton application ‘‘hydraulic 
fluids surprisingly satisfactory for aircraft hydraulic 
systems can be made by compounding a relatively major 
proportion of dibutyl phenyl phosphonate with a rela- 
tively minor proportion of an agent effective to increase 
the wiscosity index and viscosity at elevated temperatures 
of the dibutyl phenyl phosphonate, particularly a poly- 
merized alkyl methacrylate (poly alkyl methacrylate)’’. 
The' Moreton application states that the ‘‘number of carbon 
atoms in the alkyl group [of the polymerized alkyl metha- 
crylate] should be such that the polymer is compatible 
with the particular phosphonate used and for dibutyl 
phenyl phosphonate the alkyl group should have from 2 
to 6 carbon atoms * * *’’. The Moreton application 
makes the following statements with reference to the 
molecular weight of the polymerized alkyl methacrylate 
additives : 


“‘The molecular size of the polymerized alkyl metha- 
ieryvlate should be great enough to increase the viscosity 
‘of the dibutyl phenyl phosphonate to which added and 
‘small enough to be compatible therewith as is generally 
understood with regard to improvement in viscosity 
index. In general the average molecular weight 
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should be within 2,000 to 12,000 and the molecular 
weight range from about 1,500 to 14,000. The poly 
alkyl methacrylate should be such and in sufficient 
proportion to increase the viscosity at elevated 
temperatures, for example, at 210° F. to at least about 
3.0 centistokes, and to increase the viscosity index, for 
example, to above 100, and preferably to above 150.’’ 


6. The patent to Forrest J. Watson, No. 2,636,862, 
issued April 28, 1953, on an application filed June 9, 1950, 
pertains ‘‘to compositions containing one or more organic 
phosphorus containing compounds, e.g., organic phos- 
phates, phosphonates, phosphinates, etc., and a combina- 
tion of additives which produce stable, non-corrosive 
compositions, such as improved fluids especially suitable 
for use as lubricants and in hydraulic mechanisms, par- 
ticularly aircraft hydraulic apparatus’’. The Watson 
patent refers to the rigorous requirements for hydraulic 
fluids, including non-corrosivity and resistance to oxida- 
tion, and discloses as desirable properties, particularly for 
aircraft hydraulic fluids, ‘‘fluidity over a wide range of 
temperatures, at least as low as about —40° F. to about 
—60° F., low volatility at a temperature at least as high 
as 200° F. or higher and non-flammability’’, The patent 
lists, among the organic phosphorus containing compounds 
which are useful, ‘‘a mixed alkyl aryl phosphonate, for 
example an alkyl aromatic phosphonate such as diocty]l 
styrene phosphonate’’. 


7. In order to improve viscosity characteristics, the 
Watson patent indicates compositions possessing lubricat- 
ing properties, especially hydraulic fluids, usually contain 
viscosity index-improving fluids. Among such viscosity 
index-improving fluids the patent includes ‘‘ polymerized 
methacrylic acid esters’’, preferably with a molecular 
weight between 5,000 and 15,000 and with the alcohol 
portion of the ester, the ‘‘alkyl radical’’, derived from 
alcohols of two to fifteen carbon atoms. 
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8. The dibutyl phenyl phosphonate and poly alkyl 
methacrylate constituents of the compositions claimed in 
the Moreton application fall within the general classes of, 
respettively, the mixed alkyl aryl phosphonates and the 
polymerized methacrylic acid esters disclosed by the 
Watson patent as being effective for use in hydraulic 
fluids. 


9. Plaintiffs demonstrated by laboratory tests the 
apparent effectiveness of a dibutyl phenyl phosphonate- 
polymerized butyl methacrylate composition as an air- 
craft hydraulic fluid. A material designated ‘‘Di Iso 
Octyl Styryl Phosphonate’’ and another material desig- 
nated ‘‘Di-2-Ethylhexyl Styryl Phosphonate’’ were shown, 
by plaintiffs, to have such a high kinematic viscosity at 
—40°: Fahrenheit, 40,000 centistokes, and 162,000 centi- 
stokes, respectively, that they would not be useful for air- 
eraft hydraulic fluids. When polybutyl methacrylate was 
added to these materials the viscosity at —40° Fahren- 


heit was increased. When 5% or a material designated 
‘“CHF855”’ or ‘‘Acryloid HF855’’ and also designated 
‘‘Polyoctyl methacrylate’? was added to the ‘‘Di-2-Ethyl- 
hexyl Styryl Phosphonate’’ the viscosity was increased to 
178,000 centistokes (as compared with 209,000 centistokes 
achieved by adding 5% of ‘‘polybutyl methacrylate’’. 


10. |Neither the average molecular weight nor the range 
of molecular weights was given for any of the ‘‘polybutyl 
methacrylate’? materials used in plaintiffs’ tests, nor for 
the material variously designated ‘‘HF855’’, ‘‘ Acryloid 
HF855’’, and ‘‘polyoctyl methacrylate’’. No tests were 
carried out for a di-normal-octyl styrene phosphonate. 


11. The ‘‘di iso octyl styryl phosphonate’’, which plain- 
tiffs used was the subject of plaintiffs’ viscosity determina- 
tions was purchased under that name by plaintiffs from 
Victor Chemical Company. The ‘‘di-2-ethylhexyl styryl 
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phosphonate’’, was described as being prepared on special 
order by ‘‘a Dr. Woods of the University of Maryland’’. 
According to plaintiffs’ witness Christian A. Seil, an infra- 
red analysis was run on the ‘‘di-2-ethylhexyl styryl phos- 
phonate”’ to confirm that it had the phosphonate linkages 
and the alkyl linkages, and the standard for this analysis 
was a phosphonate supplied to the plaintiffs by Victor 
Chemical Company. 


12. Plaintiffs conceded that the ‘‘dioctyl styrene phos- 
phonate’’ mentioned by Watson has three isomers, with 
differing properties, and that only two of the three actually 
had been tested. 


13. The evidence adduced in this case provides no basis 
for a definite and firm conviction that a mistake was com- 
mitted by the Patent Office in its finding that plaintiffs’ 
hydraulic fluid, as defined in the claims in suit, is not 
patentable over the patent to Watson No. 2,636,862. 


14. Claims 3, 4, 5, 7, and 8 of the Moreton application, 
Serial No. 316,325, are unpatentable over the patent to 
Watson, No. 2,636,862. 


CONCLUSIONS OF LAW 


1. In the absence of unusual and unexpected results, no 
invention resides in determining that specific compounds 
or compositions embraced within a genus shown in the 
prior art have the properties attributed to that genus by 
the prior art. | 


2. Where unexpected superiority over a reference 
patent is relied on as a basis for patentability, levidence as 
to comparative tests is a minimum requirement. 


3. Analogical reasoning is more restricted in chemistry 
than in the field of mechanics because chemistry is 
essentially an experimental science in which predictions 
cannot be made with the same certainty that they can be 
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in mechanics but it does not follow that every new and 
useful result accomplished by experiment is patentable. 


4. It is the Court’s responsibility, in an equity pro- 
ceeding, to determine the precise weight to be given to 
each item of testimony. It must consider all factors that 
might affect the testimony, such as interest, bias or re- 
lationship to one of the parties. This is especially im- 
portant where the Court is asked to rely heavily upon the 
testimony of the patent applicant and of employees of the 
assignee of the patent application. 


5. (Plaintiffs are not entitled to a patent containing any 
of claims 3, 4, 5, 7 and 8 of the Moreton application, Serial 
No. 316,325, in suit. 

6. The complaint should be dismissed as to all the claims 
in suit. 


s/ Joun J. Srpica 
Judge 
June 19, 1959 


Judgment entered June 19, 1959 


(Filed August 7, 1959) 


Motion to Vacate and for Relief From Judgment 
(Rule 60 FRCP) 


Plaintiffs hereby move, pursuant to Rule 60(b), Federal 
Rules of Civil Procedure, for relief from the judgment 
entered June 19, 1959, by vacating said judgment and 
entering a new judgment, the limit of appeal from the 
judgment (sixty days) not having expired. 
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The grounds for the motion are based on the attached 
affidavit and the reasons set forth in the memorandum filed 
herewith. 

Respectfully, 


Francis C. Browne 
Francis C. Browne, 
Attorney for Plaintiffs 
July 30, 1959 


No objection. 


C. W. Moors, 
Solicitor, United States Patent Office, 
Attorney for Defendants, 


July —, 1959. 


Affidavit 


City or WasHINGTON és 
District oF CoLUMBIA : 


I, Francis C. Browne, being duly sworn, depose and say 
that: 


I am attorney for plaintiffs in the Civil Action No. 905-57 
pending in the United States District Court for the 
District of Columbia; 


An opinion rendered by the court in said action on 
June 10, 1959 required counsel for defendants, as the 
prevailing party, to prepare appropriate findings of fact, 
conclusions of law and an appropriate order within one 
week from the date of the opinion, namely, by June 17, 
1959; 


Proposed findings of fact, conclusions of law! and order 
were submitted to the court and a copy served 'on counsel 
for plaintiffs on June 17, 1959; 
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Counsel for plaintiffs submitted to the court and served 
on counsel for defendants a counter form of findings of 
fact, conclusions of law and judgment on June 19, 1959; 


Counsel for defendants understood at that time that both 
forms of findings of fact, conclusions of law and judg- 
ments were taken under advisement and that, in accord- 
ance with normal procedure, the parties would be notified 
by the Clerk of the filing of the findings of fact and con- 
clusions of law by the court and the date of entry of final 
judgment; 


In reliance upon this understanding, counsel for plain- 
tiffs awaited notification from the Clerk that judgment had 
been entered in order that motions could be brought within 
ten days thereafter under Rule 59, Federal Rules of Civil 
Procedure for amended and additional findings of fact and 
conclusions of law and to reopen to take additional testi- 
mony, or alternatively, for a new trial; 


Telephone inquiry was made by counsel for plaintiffs 
of one of the persons in the office of the Clerk during the 
week of July 20, 1959 to ascertain whether or not final 
judgment had been entered in the action. Counsel was 
told by that person that if final judgment had been entered, 
counsel would have received a card, in the usual manner, 
notifying him that judgment had been entered; 


Counsel for plaintiffs continued preparation of the pro- 
posed motions under Rule 59, Federal Rules of Civil Pro- 
cedure, and, for the purpose of advising the court of 
plaintiffs’ intention to file such motions and to afford the 
court an opportunity to withhold the filing and entry of 
the findings, conclusions and judgment pending disposi- 
tion of the motions, spoke by telephone to Miss Travesky, 
secretary to Judge Sirica, and was informed that the court 
had already signed and filed the findings, conclusions and 
judgment in the form submitted by counsel for defendants. 
In a second telephone conversation with Miss Travesky 
couhsel was informed that the records in the Clerk’s office 
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showed that the findings and conclusions had been filed 
and the judgment was entered on June 19, 1959; 


Counsel for plaintiffs then rechecked his own office 
records and inquired of Miss Dayhuff, secretary to the 
Solicitor of the Patent Office, and ascertained jthat neither 
side had received the usual card from the Clerk’s office 
with respect to entry of judgment; | 


In view of the fact that sixty days is allowed for appeal 
from a judgment in a case involving the government as 
a party, the limit of appeal has not expired ‘but the ten 
day period for bringing motions under Rule 59 FRCP has 
expired. 

It is necessary, to the end that justice may|be done, to 
vacate the judgment entered June 19, 1959 to allow motions 
under Rule 59 FRCP to be brought, even if such motions 
are denied and a new judgment is entered at this time. 


Further deponent sayeth not. 
Francis C. Browne 


Subscribed and sworn to before me this 40th day of 
July, 1959. 


Exste L. Letsnzar 
Notary Public. 
My Commission expires 1/1/64 


(Seal) 


(Filed August 7, 1959) | 


Memorandum in Support of Motion to Vacate and for Relief 
From Judgment (Rule 60 FRCP) | 


Rule 60(b), Federal Rules of Civil Procedure, provides 
that the court may relieve a party from a judgment or 
order upon such terms as are just, for one or more of the 
reasons set forth in Rule 60(b) (1) to (6), inclusive, FRCP. 
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In the present case, through mistake, inadvertence, 
surprise, or excusable neglect (Rule 60(b) (1)), neither 
party to the action was aware of the fact that judgment 
had been entered June 19, 1959, whereas counsel for 
plaintiffs would have filed certain motions under Rule 59 
FRCP by June 29, 1959 had he known that judgment had 
been entered. As pointed out in the affidavit accompanying 
the motion, it was the ultimate inquiry of counsel for 
plaintiffs (before the sixty day limit of appeal had 
expired) which brought to light the fact that judgment 
had been entered more than ten days prior to the inquiry. 


Not only does ‘‘mistake, inadvertence, surprise, or 
excusable neglect’’ constitute a basis for vacating a judg- 
ment but the court also has discretion to vacate the 
judgment ‘‘for any other reason justifying relief from 
the operation of the judgment.”’’ 


The present motion is timely since it is not only brought 
less than a year after the judgment was entered (see 


Rule 60(b)) but is brought before the limit of appeal 
(sixty days) has expired. (See Rule 73(a) FRCP). 


In view of Rule 9(f) of the Rules of the United States 
District Court for the District of Columbia it is presumed 
that there will be no oral hearing on the present motion. 


For the reasons set forth herein and in view of the 
affidavit filed with the present motion, it is respectfully 
urged that the motion be granted and the judgment be 
vacated with leave to plaintiffs to file such motions as 
may be proper under Rule 59 FRCP and that a new judg- 
ment be entered. 

Respectfully, 


Francis C. Browne 
Francis C. Browne, 
Attorney for Plaintiffs. 
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Proor oF SERVICE 


I hereby certify that two copies of the foregoing Motion 
to Vacate and for Relief from Judgment (Rule 60 FRCP), 
Affidavit, Memorandum in Support of Motion to Vacate 
and for Relief from Judgment, and Order and Judgment 
have been served this 30th day of July, 1959 by personally 
delivering them to Clarence W. Moore, United States 
Patent Office, Washington 25, D. C., Solicitor for the 


Patent Office. 
Francis C. Browne 


(Filed Aug. 7, 1959) 


Order and Judgment 


Plaintiffs’ motion under Rule 60 FRCP to vacate this 
court’s judgment entered June 19, 1959 is hereby granted 
and in lieu thereof the following order and judgment will 
be entered: 

This action came on to be heard at the January term 
last, and to be reheard at this term, and thereupon upon 
consideration thereof, it is this 7th day of August 1959 


OrperED and ApsupceD that: 

The judgment entered June 19, 1959 be and is hereby 
vacated. 

The complaint be and it is hereby dismissed, with costs 
against plaintiffs. 


s/ Joun J. Smica 
Judge. 


Approved as to form: 
Francis C. BRowNE 
Attorney for Plaintiffs. 
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(Filed August 7, 1959) 


I, Motion of Plaintiffs to Re-Open and Alternative Motion for 
New Trial (Rule 59a) (2) FRCP) 


II. Motion of Plaintiffs for Amendment of Opinion: Amended 
and Additional Findings of Fact and Conclusions of Law: 
and Alteration or Amendment of Judgment 

I. Plaintiffs hereby move to re-open the above-identified 
action or, alternatively, for a new trial pursuant to Rule 

59(a) (2), Federal Rules of Civil Procedure. 


II. Plaintiffs also hereby move to amend the opinion 
of the court filed June 10, 1959 in accordance with the 
attached memorandum and to amend or add to the findings 
of fact, conclusions of law and judgment entered in the 
present action in accordance with the attached memo- 
randum. 


The grounds for the motions are embodied in the attached 
affidavits and the memorandum filed herewith. 


Respectfully, 


Francis C. Browne 
Francis C. Browne, 
Attorney for Plaintiffs. 
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Proposed Changes 


JUDGMENT 

1. Page 1, line 2, cancel ‘‘and to be reheard at this 

term’’. 
FINDINGS AND CONCLUSIONS 

1. Page 2, line 22, cancel ‘‘as the Moreton application 

indicates’? ; 
line 22, change ‘‘a’’ to ‘‘A’?’, 

2. Page 2, line 25, change ‘‘low’’ (first occurrence) to 
“thigh’’. 

3. Page 4, line 9, add: 


The patent describes the ‘‘combination of additivesg’, 
in column 2, as ‘‘two particular types of additives ’’, 
namely, a combination of ‘‘minor amounts of an epoxy 
compound and an organic sulfur-containing com- 
pound’’. 


4. Page 4, line 17, make the last sentence a separate 
finding. 


5. Page 5, line 7, change ‘‘aryl’’ to ‘“‘aromatic’’, 
6. Page 5, after finding 8, insert: 


Watson does not disclose the specific composition 
claimed by plaintiff. 


The composition claimed by plaintiff possesses 
novelty. 


7. Page 5, line 16, after the quotation close, insert: 


‘(both of which are isomers of dioctyl styryl phos- 
phonate)’’. 


8. Page 5, line 24, after the quotation close, insert: 


‘‘(both of which are polymethacrylates) ’’, 
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9. Page 6, line 7, after the last sentence, insert: 


‘‘Proffer was made to show that n-octyl styryl phos- 
phonate was tested and its viscosity at —40°F. is 
18,100 centistokes.’’ 


10. Page 6, line 10, after ‘‘of’’, insert ‘‘one of’. 
11. Page 6, line 12, cancel ‘‘the’’ and substitute: 
‘¢. Another isomer,’’. 


12. Page 6, cancel Finding 12. Alternatively, amend 
Finding 12 to read: 


| “Plaintiffs have shown that ‘dioctyl styrene phos- 
phonate’ (in two of three isomers) is inoperative as 
a hydraulic fluid. They have not shown inoperative- 
ness of still another isomer of dioctyl styryl phos- 
phonate.”’ 


13. Page 6, add a finding that: 


‘‘No reference was made in the Patent Office to 
isomeric forms of dioctyl styryl phosphonte. ‘Di-2 
ethyl hexyl styryl phosphonate’ is the most common 
isomer of ‘dioctyl styryl phosphonate’.’’ 


CHANGES IN OPINION 


1. Page 1, line 15, change ‘‘low’’ to ‘“thigh’’; 
Line 17, delete ‘‘or ‘viscosity index’ ’’; 
Line 18, before the period, insert: 


“*(i.e., the numerical value of the ‘viscosity index’ 
should be high, e.g., above 150)’. 


2. Page 4, line 24, change ‘‘compound’’ to ‘‘isomer’’, 


3. Page 7, lines 3-6, delete entire sentence. 
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AFFIDAVITS AND EVIDENCE 
1. Watson Affidavit. 
2. Collegeman Affidavit. 
3. Browne (Dictionary Definitions) and Affidavit 
4. Watson Patent 2,842,497. 


Stave or CALIFORNIA Ba: 
County or ALAMEDA 


AFFIDAVIT 


I, Forrest J. Watson, being duly sworn, depose and say 
that: 


Iam and have been for more than 20 years en raged in the 
development of petroleum oil and synthetic oil|lubricating 
and hydraulic fluid compositions, including compositions 
used as aircraft hydraulic fluids; | 


Several patents have issued in the United States i in my 
name relating to hydraulie fluid compositions including 
patents Nos. 2,636,862 and 2,842,497 ; 


I am cognizant of the essential properties of aircraft 
hydraulic fluids, including the requirements of such fluids 
as to viscosity over the range of temperatures to which 
such fluids are subjected in various aircraft hydraulic sys- 
tems, including, for some systems, temperatures ranging 
at and below —40° F.; 


That, in my opinion, hydraulic fluids having a viscosity 
substantially higher than about 15000 centistokes at —40°F. 
may be undesirable or inoperative in ordinary aircraft 
hydraulic systems subjected to said temperature|of —40°F. 
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or below, although they may be operable at higher tem- 
peratures. 


Further deponent sayeth not. 
/s/ Forrest J. Watson 
Forrest J. Watson 
Sworn to and subscribed before me 
this 28th day of July, 1959. 


/s/ Carou A. Horn 
Notary Public 


(Seal) 


AFFIDAVIT 


I, Smyey M. Cotteceman, 506 Nicholson Street, N. E., 
Washington, D. C., being duly sworn, depose and say that: 


I'am presently employed in the Bureau of Aeronautics, 
Department of the Navy, Washington, D. C.; 


From 1956 to the present date I have held the position of 
Head of the Research, Development and Standards Section 
of the Hydrocarbon Fuels and Lubricants Branch, Power 
Plant Division, Bureau of Aeronautics, Department of the 
Navy; 


From 1949 to 1956 I was in the Chemicals Section, Mate- 
rials Branch, Airborne Equipment Division, Bureau of 
Aeronautics, Department of the Navy in Washington, D. C. 
More specifically, I was in charge of research, develop- 
ment and specifications for petroleum specialty products 
for aircraft, including aircraft hydraulic fluids; 


In the course of my official duties, in April 1953 I in- 
spected Douglas H. Moreton application Serial No. 316,325 
in the United States Patent Office to determine whether or 
not such application required security classification under 
the Inventions Secrecy Act of 1951; 


As a result of my duties and experience in connection with 
aircraft hydraulic fluids I have become aware of the spec- 
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ifications and requirements of fluids for use in aircraft 
hydraulic systems; 


The characteristics of aircraft hydraulic systems dur- 
and since World War II, and to the present time, 
require the hydraulic fluid employed therein to have a 
viscosity of less than 2,500 centistokes over the entire range 
of temperatures to which such systems are likely to 
be subjected, including —40°F. ; 


I have examined the Forrest J. Watson patent No. 
2,636,862 and it would not be obvious to me from the dis- 
closure in said patent of alkyl aromatic phosphonates, such 
as di-octyl styryl phosphonate, with polymethacrylates as 
viscosity index improvers, that dibutyl phenyl phosphonate 
and a lower alkyl polymethacrylate, as set forth in the 
aforesaid Moreton application would satisfy the viscosity 
requirement set forth in the foregoing paragraph, namely, 
less than 2,500 centistokes down to a temperature of —40°F, 


Further deponent sayeth not. 
Swyey M. Cotteceman 


Disrrict or CotumBIA: ss: 


Subscribed and sworn to before me this 24 day of July, 
1959. 


Exsr: L. LetsHear 
Notary Public 


My Commission expires: 
1/1/64 


(Seal) 
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AFFIDAVIT 


Crry oF WASHINGTON gee 
District or CoLUMBIA : 

I, Francis C. Browne, being duly sworn, depose and say 
that: 


I am counsel for plaintiffs in Civil Action 905-57 pending 
in the United States District Court for the District of 
Columbia ; 


T have caused a search to be made of dictionaries and 
scientific and technical publications and brochures with re- 
spect to the significance imparted to the term ‘‘octyl’’ as 
used in the chemical arts; to find a reference to the num- 
ber of isomers comprehended within the term ‘‘octyl’’; and 
to ascertain that use of ‘‘octyl’’ without other designation 
does not inevitably mean ‘‘n-octyl’’ or ‘‘normal octyl’’. 


Attached hereto are true copies of excerpts from diction- 
aries and scientific and technical publications and brochures 


found during the course of the search. 


Also attached hereto is a copy of Forrest J. Watson 
patent 2,842,497 showing synonymity of the term octyl 
with 2-ethylhexyl and iso-octyl, the patentee being the same 
Forrest J. Watson who obtained patent 2,636,862 and in 
which the term dioctyl styryl phosphonate is employed 
without synonyms. 


In addition to the foregoing, it would found that: 


‘‘Chemical Materials Catalog and Directory of Pro- 
: duecers’’, 9th Edition—1958, Reinhold Publishing Co., 
New York, N. Y. 


under the heading ‘‘octanol’’, at page 65, says: 
‘“see ethylhexanol; isooctanol’’ 

and at page 66, under the heading®*‘octyl alcohol’’, says: 
‘*see ethyl hexanol’’ 
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and no entry was found therein for ‘‘n-octyl’’ or ‘‘normal 
octyl’’, 
Further deponent sayeth not. 
Francis C. Browne 


Subscribed and sworn to before me this 30th day of 
July, 1959. 
Este L, LeisHEear 
Notary Public 


My Commission expires: 
1/1/64 


(Seal) 
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("The Condensed Chemical Dictionary”, Fifth Edition, Reinhold 


2-OCTANONE 


2-octanone. See methyl hexyl ketone. 
3-octanone. See ethyl amyl ketone. 


"Octasol." 1 Trade-mark for metal salts 
of 2-ethylhexoic acid, in liquid form. 
Soluble in most hydrocarbons, vegetable 
oils, paint vehicles, etc. Used as paint 
driers, wetting agents, catalysts, etc. 


l-octene (l-octylene; l-caprylene) CygHy or 
CH;(CH2),CHCH;. 

Properties: Colorless liquid; sp.gr. 0.7160 
(20/4°C); b.p. 121. 27°C; m.p. -102.4°C; 
refractive index n 20/D 1. 4088; soluble 
in alcohol, acetone, ether, petroleum, 
coal-tar solvents; insoluble in water. 

Typical specifications: Sp. gr. 0.7150- 
0.7175 (20/4°C); bsp. 121-123°C; refrac- 
tive index n 20/D 1. 4070-1, 4105, 

Containers: Glass bottles. 

Use: Organic synthesis. 

Shipping regulations: None. * 


2-octene CyHy or CH;(CH,),CHCHCH). Cis 

and trans forms exist. 

Properties: Colorless liquid; sp.gr. cis 
0.7243, trans 0.7199, commercial 
0. 7185-0. 7200 (20/4°C); b.p. cis 125.6°C, 
trans 125.0°C, commercial 124, 5-127°C; 
m.p. —94.04°C; refractive index cis 
1.4150, trans 1.4132, commercial 
1. 4120-45 n 20/D; soluble in alcohol, ace- 
tone, ether, petroleum, coal-tar solvents; 
insoluble in water. 

Containers: Glass bottles. 

Use: Organic synthesis. 

Shipping regulations: None, * 


octic acid. See caprylic acid. 


"Octin.": ? Trade-mark for isometheptene 
(2-methyl-amino-6-methyl-heptene-5) 
employed as the mucate and hydrochlor- 
ide salts. 


octoic acid. See caprylic acid. 
octoic alcohol, See octanol. 
octoic bromide. See octyl bromide. 


octyl. The general name describing all eight- 
carbon radicals having the formula C,H)7-. 
It is often used interchangeably for the 
2-ethylhexyl isomer (q. v. ). 


octyl acetate. See n-octyl acetate and 2-ethyl 
hexyl acetate. 


n-octyl acetate (acetate C-8; caprylyl ace- 
tate) CHyCOO(CH;)7;CHs;. 

Properties: Colorless liquid with strong 
floral-fruity odor. Slightly soluble in 
water; soluble in alcohol and most other 
organic liquids. Sp.gr. 0. 865-0. 869; re- 
fractive index 1.419-1.422; b.p. 199°C. 

Containers: Glass bottles. 

Uses: Perfumery; flavors. 


octyl alcohol. See 1-octanol; 2-octanol; 
2-ethylhexyl alcohol. 
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n-Octyl alcohol, primary. 
n-octyl alcohol, secondary. See 2-octanol. 


octyl aldehyde. See n-octyl aldehyde and 
2-ethyl hexaldehyde. 


n-octyl aldehyde (aldehyde C-8; octanol; 

caprylic aldehyde) CH;(CH,),CHO. 

Properties: Colorless liquid with strong 
and fruity odor; sp. gr. 0. 820-0. 830; re- 
fractive index 1.4)8-1.425; b.p. 163°C. 
Soluble in 70% alcohol. 

Containers: Glass bottles. 

Uses: Perfurnery; flavors. 


n-octylamine CH;(CH,),NH,. 

Properties: Water-white; amine odor; boil- 
ing range 170-179°C; sp. gr. 0.779 (20/ 
20°C); refractive index 1.431 (20°C); 
flash point 140°F. 


tert-octylamine (CH;);CCH,C(CH;),NH;. 
Properties: Liquid; b.p. 137-143°C; flash 
point 92°F (Tag open cup). 


octylated arylalkylated diphenylamines 
RC,.H,NHC,H,R'. A group of compounds 
that undergo coupling reactions with 
diazonium salts and form nitroso com- 
pounds with nitrous acid. 

Typical specifications: Reddish-brown 
viscous oil; distillation range 95% be- 
tween 155-300°C (3 mm); set point — on 
cooling hardens gradually to a glass-like 
solid, purity 97% (min). 

Grades: Commercial. 

octyl bromide (capryl bromide; caprylic 
bromide; octoic bromide; octylic bromide) 
CH;(CH,),CH,Br. 

Properties: Colorless liquid. Miscible 
with alcohol, ether; immiscible with wa- 
ter. Sp.gr. 1.118 (15°C); b.p. 202°C; 
m.p. =-55°C; refractive index 1.4503 
(25°C). 

Grades: Technical, 

Use: Organic synthesis. 

octyl carbinol. See nonyl alcohol. 
octylene. See octene. 


octylene glycol titanate. 
lates. 


octyl hydride. 

octylic acid. 

octylic alcohol. 

octylic bromide. 

octyl iodide (capryl iodide; caprylic iodide; 
secondary normal capryl iodide) 
CH;(CHz)sCHICHs. 

Properties: Oily liquid. Caution! Keep 
away from light and air! Sp.gr. 1.318 
(18°C); b.p. (approx) 210°C (dec). 

Grades: Technical. 


Containers: Amber glass ground stoppered 
bottles. 


See 1-octanol. 


See titanium che- 


See octane. 
See caprylic acid. 
See octanol. 
See octyl bromide. 


*See “Transportation of Explosives," page xiii. 


Reference numbers refer to name of manufacturer. 


See "List of Manufacturers," page v. 
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Octene 
Needles from beusene and ethanol er ginshal 
acetic acid. m. 201-202°. b, 330-368°. 2 


Octene see Capryiene. 


- 6-Methylamino-2-methylheptene. 
Saat Ge cae mol. 
wt. 141.26. C,HiNH.CH;; C 76.52%, H 
13.56%, N 9.92%. 


Colorless, oily quid; characteristic odor. d. 
0.796. b. 176-178°; by 58-50°. 


form of white powder, freely soluble in water 
or alcobol and melting at 78-80°; or as the 
hydrochloride which is an almost white, very 


obstruction. Dose: Orally 0.13 to 0.26 g.; ac. 
or i.m. 97 mg. 


Octofoliin® see Benzestrol. 


Octyl Acetate. 2-Ethylbexyl acetate. CH,- 
(CH:)s.CH(CiH,s)CH:.0OCCH;; mol. wt. 
172.286. CicHywOr; C 69.52%, H 11.70%, octyl 
alcohol 75.60%, acetic acid 34.86%. 

Liquid. d= 0.873. b. 199°. Solidif. about 
—80°. nt 1.4204. Flash pt. 82°. Very slightly 
soluble in water; miscible with alcobol, oils, and 
other organic liquida. 

Use: Solvent for nitrocellulose, some resins, 
waxes, and oils. Commercially available. 


Octyl Alcohol. 2-Ethylhexyl alcohol; 2-ethyl- 
1-hexanol. CH:(CH;);.CH(C;H;)CH:OH; moL 
wt. 130.22. C.H.O; C 73.78%, H 18.98%. 

Coloriees liquid. d% 0.8344. b. 184-185°. 
nt, 1.4300. Flash pt. 81°. Soluble in about 
720 parts water, in many organic solventa. It 
dimolves about 24% its weight of water at 25°. 

Une: Mercerizing textiles; as a solvent for 
dyes, resins, oils; also claimed to possess anti- 
foaming propertics. Commercially available. 


Octyl Alcohol. Normal—-Primary. Caprylic al- 
cohol; f-octanol, CH3.(CH:)¢CH OH; mol. wt. 
130.22. CaH,.0; C 73.78%, H 13.93%. Occurs 
in the form of esters in some essential oils. 
Prepared from the esterified products of coconut 
oil, the methyl caprylate being reduced by Na 
and alcohol. 

Colorless liquid; penctrating, aromatic odor. 
da? 0.827. m. -16” to -17°. b. 194-195°. 
nj, 1.430. Insoluble in water; miscible with 
alcohol, chloroform, ether. 

Use: Manuf. of perfumcs and esters. Com- 
mercially available. 

Note: For octyl! alcohol, normal—secondary 
ace 2-octanol. 


n-Octyl Bromide, Primary. 1-Bromosctene. 
CH;(CH>.CH:Br; mol. wt. 193.13. CsHirBr; 
© 49.75%, H 8.87%, Br 41.28°%, octyl alcohol 


("The Merck Index”—6th Edition) 


Reid, ibid. S4, 1680 (1932). 

dl-Form: d™ 1.0678. bi 72°. be 66°. 
61°. nd 1.4442. 

l-Form: d®* 1.0962. bis 73°. 
@0°. a® 1.4475. [ald —34.25°. 

d-Form: d? 1.0062. by 77@ bi 71°. bs 
60°. vB 1.4475. [aly +34.2°. 

Insoluble in water, miscible with alcohol, 


bie 71°. by 


n-Octyl  CHs.(CHs:).CHI.- 
CH;; mol. wt. 240.14. CsHil; C 40.01%, H 
7.14%, I 52.85%, octyl alcohol 54.21%. 

Oily liquid; discolors in light. dij 1.318. b. 
about 210° with decomposition; also stated as 
190°. Protect from air and light. 

n-Octyisulfoxide of Isceafrole see Sulfox-Cide. 
Odylen® see Mesulphen. 
Ocenanthic Ether see Ethyl Oenanthate. 


Oenanthotoxin. Ci7H20, or CaHaOre. 


Pyridine; insoluble in petrol ether, alkalies, 
acids. 

Ref. Pohl, Arch. exptl. Path. Pharmahol. 34, 
258 (1894). Tutin, Pharm. J. 87, 296 (1911). 
Thomeon, Brit. Med. J. 1920, I, 795. 


Ocenethyl? see N,1-Dimethylhexylamine, 
QOenin see Malvidin Chloride. 
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e@-texene! & Carbon Chemicals Compan, a-ethys oxanol” 


(Normal Hexy! Alcohol) 
CH,(CH,),CH,OH 

n-Menanol is a high-boiling, colorless liquid which 
ve ualy slightly soluble in water. One of its most im- 
pertant applications is in the preparation of n-hexy! 
esters of dibasic acids, which are used as plasticizers 
wad synthetic lubricants with valuable low tempera- 
ture properties. n-Hexanol is also an excellent agent 
for the extraction of hormoncs from aqueous solu- 
ions where ite low water-solubility and its solvent 
power are unique. It is also a solvent for special 
printing inks. Derivatives of n-Hexanol are employed 
as antiseptics. and insect repellents. Its esters are of 
smterest in perfume manufacture, and in the syn- 
thesis of special polymers for improving the viscosity 
index and depressing the pour point of mineral oils 
for use in fluid transmissions. 


Neptanocl-3 
(Ethy! Butyl Carbinol) 
CH,CH,CH(OH)CH,CH,CH,CH, 

Heptanol-3 is a solvent for linseed oil, ester gum, 
ed natural gams such as shellac, dewaxed dammar. 
sed rosin. It is miscible with hydrocarbons and most 
wther organic solvents and is only slightly soluble 
on water. 

Heptunol-3 ie a good flotation frother. The xanthate 
derivatives of Heptanol-3, when used in combination 
with hydrocarbon oils, have been suggested as col- 
lecturs in copper flotation. 

Certain dibasic acid esters of Heptanol-3 are ex- 
eUent plasticizers for cellulose esters. Its acetic 
acid ester can be used as a high-boiling solvent in 
watrocellulose lacquers. 

Tt can also be used as a diluent for hydraulic fluidy 
where its lower vapor pressure perniits the econom- 
seal production of medium and heavy-duty hydraulic 
trasde. 

In the coatings field. Heptanol-3 can be used with 
tromatic diluents to reduce the viscosity of alkyd 
resin and urea-formaldehyde resin formulations. 


Biacetone Alcohol 


(CH,), CCOHICH,COCH, 
(see page 30) 


(2-Ethylhexy! Alcohol, Octyl Alcohol) 
C,H, CHIC,H,.)CH,OH 

2-Ethylhexanol is the most important of the higher 
alcohols. It is miscible with most organic solvents 
but soluble in water to the extent of only 0.10 per 
cent by weight at:20°C. When esterified with such 
materials as phthalic anhydride, phosphoric -acid, 
or adipic acid, it yields some of the most important 
plasticizers used in vinyl resin compounding and in 
coating formulations (see Plasticizers. page 36). 
Other esters are important surface-active agents. 

2-Ethylhexanol finds application in the formula- 
tion of mist coats and in brushing. dipping. and 
stencil lacquers, as well as in baked finishes. It is 
used as a solvent for urea-resin enamels and reacts 
to become a permanent part of the coating. It is 
also used for reducing the viscosity of alkyd varnishes. 

2-Ethylhexanol is an excellent defoaming agent 
for use in the photographic. varnish, paper, rubber 
latex. textile printing, wire drawing. and ceramic 
industries where foam problems are encountered. 
It is also a useful dispersing and wetting agent in 
the grinding of pigments, in the preparation of slips 
or slurries of clays, and in the formulation of pene- 
trating oils. Its addition. in smal] amounts will 
markedly increase the efficiency of certain wetting 
agents, such ax sulfonated oils. 2-Ethylhexanol is 
used in mixtures with various cresols to obtain 
excellent: penetrants for mercerizing cotton. 


Phenyl Methyl Carbinol 
cH, 


(see page 107) 


Diisobuty! Carbinol 


(2,6-Dimethylheptanol-4, Nony! Alcohol) 
(CH,), CHCH, CH(OH)CH, CHICH,), 


Dii-obuty! Carbinol is a high-boiling aleohol which 
ia effective as a <olvent for urea and melamine resin 
coating compositions, Tt is highly efficient as a de- 
former whore effect is pronounced and persistent in 
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("Esters”—Union Carbide Chemicals Company) 


Charts 8A and 8B show the effect of solvent choice 
and diluent content on lacquer viscosity for an auto- 
motive type lacquer containing CELLOSOLVE acetate. 
The data in Chart 9 compare the performance of 
solvents in lacquers at elevated temperature. 

In combination with other solvents, CELLOSOLVE 
acetate is considered an outstanding component in 
the formulation of epoxy coatings. 


Butyl CELLOSOLVE acetate (ethylene glycol mono- 
butyl ether acetate) is a very slow evaporating sol- 
vent with both ether and ester linkages. This com- 
bination of functional groups imparts unusual sol- 
vent properties to this ester. It is particularly valu- 
able as a film coalescing aid for latex paints; with it, 
paints of high pigment volume content can be made 
to coalesce at temperatures as low as 38°F. The ester 
is equally useful as a solvent in either latex primers 
or paints. 

Butyl CELLOSOLVE acetate has solvent properties 
and limited water solubility (see Chart 16) that 
make it a particularly useful solvent in multicolor 
lacquers and lacquer emulsions. It can be used in 
formulating high-low lacquer thinners, printing inks, 
and epoxy coatings, 


2-Ethylhexyl acetate (octyl acetate) is a high- 
boiling solvent with limited water solubility. It is 
accepted as a slow evaporating solvent in lacquer 
emulsions, such as those used in leather coatings, 
and in multicolor lacquers. This ester is an effective 
dispersant for vinyl organosols, and a coalescing aid 
for latex paints. 


CARBITOL acetate ( diethylene glycol monoethyl ether 
acetate) is one of the few commonly available esters 
that is high-boiling (217.4°C.), yet is completely 
soluble in water. It is supplied in a 95 per cent grade. 

The primary application, for this ester is in slow- 
drying formulations of printing inks. Its solvent 
Power and very slow evaporation rate prevent gum- 
ming of rollers and permit rapid press operation. 


As a slow-evaporating solvent. CARBITOL acetate is 
useful in lacquers that are stencil-printed on textiles. 
In addition, it is useful as a solvent in nitrocellulose 
coatings and as a coalescing aid in latex paints. 


BUTYL “CARBITOL” ACETATE | Gi3C00C2H40C2H40C4Hly 


Butyl CAaRBITOL acetate ‘diethylene glycol mono- 
butyl ether acetate) is high-boiling (246.8 C.), prac- 
tically odorless, and has limited solubility in water 
(see Chart 16). Its primary use is as a slow evaporat- 
ing solvent in flash-dry printing inks and high bake 
enamels. This ester also is recommended as a coa- 
lescing aid in latex paints. 

Butyl CARBITOL acetate is an extractive solvent for 
separating alcohols and ketones by distillation, and 
as a component of polystyrene coatings for making 
decals. 


METHOXYTRIGLYCOL ACETATE | (13C00C2H40C2H40C2H,00! 


Methoxytriglycol acetate (triethylene glycol methyl 
ether acetate) is a non-hygroscopic solvent with ex- 
tremely low volatility. Despite its high molecular 
weight, it is completely soluble in water. 

It has been rated the best product on the market 
as an anti-sneeze agent for certain dyestuffs and is 
generally useful as an anti-dusting agent for finely 
powdered materials. 

Methoxytriglycol acetate is a solvent for special 
protective coatings and heat-dry printing inks. It is 
useful as a water-soluble plasticizer for such mate- 
rials as rosin and casein. 


GLYCOL DUACETATE | a1scp0c2H,0¢oa!, 


Glycol diacetate (ethylene glycol diacetate) is slow- 
evaporating and is miscible with ethanol and ethyl 
ether. : 

It is useful as a solvent for nitrocellulose and cellu- 
lose mixed-ester lacquers or printing inxs. It has 
also been used as a fugitive plasticizer in baked vinyl 
coatings and acrylic stampings, and as a softener 
for ethyl and benzy] cellulose. 

Glycol diacetate is a perfume fixative. It is useful 
as a softener for cellulose acetate, as an extractant 
for di-olefins, as a lubricant in the production of 
cellulose esters. 


containers 


DIOCTY 


MOLECULAR WEIGHT 


specifications 


SPECIFIC GRAVITY @ 20°C./20°C. (A.S.T.M. D268-46/3) 


MOISTURE (A.8.T.M. D95-46) 


SOLUBILITY IN MINERAL OIL @ 25°C 
SOLUBILITY IN GASOLINE @ 25° 
GENERAL SOLUBILITY 


THERMAL EXPANSION @ 10 to 40°C 
WEIGHT PER GALLON @ 20°C 
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L PHTHALATE 


~- 390 


0.986 + 0.003 

--- Maximum 0.05% 

-- Maximum No. 50 

-- Moderate; characteristic 
Maximum 0.01% as acetic acid 


—-48°C. 

420°F, (216°C.) 

475°F. (246°C.) 

None 

80 centipoises 

“0.06 mm. Hg 

1.2 mm. Hg 

33 dynes/cm. 

“1.485 + 0.001 

Avg. 0.57 

<0.01% 

0.2% 

Complete 

Complete 

Insoluble or limited solubility in 
slycerine, glycols and certain amines. 
Soluble in most other organic liquids. 
0.00074 per °C. 


This plasticizer iz available tn an electrical grade. Please specify on the order if electrical grade material is required. 


suggested uses 


TOXICITY: Dioctyl Phthalate is an approved plasti- 
eizer for food packaging materials where the con- 
tained item {s primarily a water system; it is not ap- 
proved for fats. It is also approved for intravenous 
tubing and blood donor tubing. 

PROPERTIES: Dioctyl Phthalate is recognized by 
the industry as imparting the best all-around good 
properties to plastics of any commercial plasticizer. 
It has therefore come to be regarded as the standard 
against which the industry compares other Plasti- 
cizers. It imparts permanent flexibility, low air. oil 
and water loss, moderately xood low temperature 
flexibility, very good heat and light stability. In com- 
bination with Kronitex it produces non-burning vinyl 
Plastics and this combination exhibits improved heat 
stability. 

PLARTISOLS: Dioctyl Phthalate produces plastisols 
of fairly stable viscosity and works well with other 
plasticizers which improve this property. Because of 
the excellent compatibility of DOP it is particularly 


TANK CARS 


suitable as an ingredient in plastisols containing a 
high plasticizer ratio. 


ELECTRICAL APPLICATIONS: Ohio-Apex electrical 
grade Dioctyl Phthalate has Underwriters approval 
in vinyl insulation compounds. 


EXTRUSIONS, SHEETING AND FILM: Diocty! 
Phthalate is one of the standard plasticizers in these 
applications and is usually the basic plasticizer in 
blends. 


LACQUERS: Recommended for lacquers where high- 
est quality is desired. 


OTHER USES:| Dioctyl Phthalate is recommended 
for most applications where all properties have to be 
of a rather high order and where it is not necessary 
to produce exceptionally finished quality in one type 
of test at the expense of another. In other words. 
Dioctyl Phthalate produces a high level of quality 
in almost all tests but is not necessarily best in all 
cases. 


ee 


sae ae eR 
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'—Monsanto 


Chemicals Company) 


cellulese acetate field where, as a general rule, it is used in 
combination with dicthy! phthalate or some other plasticizer. 


Containers: <30 and 4o-Ib. steel drums. 
Shipping Classification: Dimethyl Phthalate. 
Literature: “Monsanto Plasticizers,”” 64-page booklet. 


2,4-DINITROCHLOROBENZENE, TECHNICAL 


(Also known as 1-chloro-2,4-dinitrobenzene) 


Preanin DIViSiOn 
Molecular Weight: 202.56 
Formula: (11 

NO; 


NO, 
Standard Form: Cast crystalline solid, 
Typical A salysis: 
2.4°DINTTROS ISOMERIC DINITRO= 
CHL OROBENZENE CHLOROBENZENES 
YS Ippron. &%, approx. 
ermet explosives, photographic chemicals and 
wl intermediate in the preparation of dyestutfs. 
« MM 1! Kk YN. This product as toxic. Avoid breathing its 
Sapers, Averd centust with the skin. 
Contoiners: 62. -Ih. stegh drums. 


resieleae Classification: Timtrochlorobenzel, “Porson” 


te Despuitest. 


DIOCTYL ADIPATE (DOA) — orcanic DIVISION 
(Also known as Di 2 ethy! hexy! adipate) 


Molecular Weight: 3- <4 
Formula: CH [COOCH CH CH CH ] 


Standard Form: Laguint 


Specifications: ( loir wily liquid. color APHA 25 man: 
ootees ws atdapae den 0.02" max.: Sp. 


thager Which imparts excellent low 

hinty ote polyvinyl chloride resins and 

Used in comunenen with DOP and 

te aane quality vinyl garden hose, Imparts 

Do plastisels ter cloth coaung, wire 

excellent heat and light stability and 
svinvi ohn and upholstery, 


Contoiners: << and s-cal drums: tank cars. 
Shipping Classification: Resin Plasueiver, 


Literature: “1)ets) Adnpate” Technical Bulletin O-106; 
Moerrsartemlistiavers.” @gepante booklet. 


DIPHENYL PHTHALATE — orcanic aivision 
Molecular Weight: 3:58.31 
Formyla: , —_— 
COOK , 
ie, COO, 
Standard Form: Fused solid. 


Specifications: Essentially white fused solid: tree acid (as 
pathahe wat O2o% mun. tree phenol 0.20% max. 
General Information—Properties: Crystallizing point 


approx. 69°C.; readily soluble in ketones, esters and chlori- 
nated hydrocarbons; solubility in alcohols, turpentine and 
linseed oi] rather low, approx. 5.0 gm. per 100 cc. of solvent 
at 25°C.; completely insoluble in water and gives increased 
water resistance to all compositions in which it is used. 
Uses: Compatible with nitrocellulose and with the sulfona- 
mide, phenolic, polystyrene and vinyl types of synthetic 
resins. In nitrocellulose lacquers produces hard coatings 
that have excellent gloss retention and weather resistance. 
Mixtures of diphenyl phthalate with cither “‘Santolite” 
MS—80%, or “Santolite’ MHP Industrial Resins are 
excellent plasticizers for nitrocellulose in odorless, flexible, 
adhesive coatings. Especially recommended for vinyl resins, 
polystyrene, cthy] cellulose and some of the natural resins 
such as damar, 


Containers: 400-Ib. fiber drums, 
Shipping Classification: Resin Plasticizer. 
Literature: “Monsanto Plasticizers,” 64-page booklet. 


"D.P. SOLUTION” LACQUER ADDITIVE 


— INORGANIC DIVISION 


Standard Form: Liquid. 

General Information—Properties: Pale straw-colored liq- 
uid; wt. per gal. 8.2 Ibs.; 40% sol. in equal parts of ethyl 
alcohol and acetone. 

Uses: An anticorrosion agent in lacquers and cotton solu- 
tions; an agent to prevent the settling of ‘‘Santocel”’ in flat 
lacquer formulations; for light and heat stabilization of vinyl 
chloride and vinyl copolymer resins. 

Containers: 55 and $-gal. Heresite-lined steel drums. 
Shipping Classification: Chemicals NOIBN. 


Literature: “‘D.P. Solution 4519,” Technical Release No. 
105. 


“ETHAVAN” (Ethy! Vanillin)—orcanic vivision 


Molecular Weight: 166.17 
Formula: CHO 


os 
OH 


Standard Form: Fine crystalline needles. 

Specifications: Fine white crystalline needles; completely 
soluble in ethyl alcohol 95% (1:2); ash 0.05% max.; M.P. 
76.5°C. min. 

Uses: A flavoring and aromatic. Has a flavor similar to that 
of vanillin but not identical with it. The relative flavoring 
strength of “Ethavan” approximates three times that of 
vanillin. 

Containers: 100-Ib. fiber drums; 25-lb. metal pails. 
Shipping Classification: Chemicals NOIBN. 


Literature: “Ethavan,” leaflet with solubility tables ; “Some- 
thing About tne Senses,” 32-page booklet. 


ETHYL ACETATE— orcanic pivision 


Molecular Weight: 88.10 
Formula: CH;COOC;H; 
Standard Form: Liquid. 
Typical Analysis: Water-white liquid; Sp. Gr. min. 0.900 
to max. 0.910 at 15.5°C.; ester content 98-99%; doiling 


yel. need. f. CS2; sp.gr. 1.259; m.p. 59.8; 
i.w.; s.al. 

3,5-dinitro toluene (1-methyl-3,5-dinitro 
benzene). (NO2):CeHsCHs; m.w. 182.06; 
yel. monocl. need. f.w.; sp.gr. 1.277; 
m.p. 93; subl.; s.w.; s.al. 

2,4-dinitro a-toluic acid (2,4-dinitro-phenyl 
acetic acid; 2,4-dinitro-benzene ethanoic 
acid). (NO:):CsHsCH;COOH; m.w. 
226.06; col. necd. f.w.; m.p. 160; d. 179; 
S.W.; S.al. 

dinitro toluol See dinitro toluene. 

2,3-dinitro p-xylene (1,4-dimethy1-2,3-di- 
nitro benzene). (NO:):CsH:(CHs):; 
m.w. 196.08; monocl. pr. f.al.; m.p. 93; 
i.w.; s.al. 

2,4-dinitro m-xylene. (NO:)2CoH2(CHs)s; 
m.w. 196,08; cr. f.al.; m.p. 83. 

2,4-dinitro o-xylene (1,2-dimethy1-3,4-di- 
nitro benzene). (NO:):CsH2(CHs) 3} 
m.w. 196.08; need. f.al.; m.p. 82; exp. 
413; s.al.; s.pet. 

2,5-dinitro m-xylene ( 1,3-dimethyl-2,5-di- 
nitro benzene). (NO:):CeH:(CHs)s; 
m.w. 196.08; ylsh. er. f.al.; m.p. 101; s.al. 

2,5-dinitro p-xylene: (1,4-dimethyl-2,5-di- 
nitro benzene), (NO:)sCsH2(CHs)s; 
m.w. 196.08; yel. need. f.al.; m.p. 147; 
iw.; s.al. 

2,6-dinitro p-xylene (2,5-dimethy]-1,3-di- 
nitro benzene). (NO:)2CoH2(CHs)s; 
m.w. 196.08; need. f.al.; m.p. 123; iw.; 
s.al, 

3,5-dinitro o-xylene (1,2-dimethyl-3,5-di- 
nitro benzene). (NO:)2CaH2(CHs)s; 
m.w. 196.08; yel. need. f.al.; mp. 75; 
exp. 438; s.al.: s.bz. 

3,6-dinitro o-xylene (2,3-dimethyl-1,4-di- 
nitro benzene). (NO:)sCoH2(CHs)s; 

‘ m.w. 196.08; col. cr. f.al.; m.p. 56; s.al.; 
s.pct. 

4,5-dinitro o-xylene (1,2-dimethyl-4,5-di- 
nitro benzene). (NO3;)2CeHa(CHs)s; 
m.w. 196.08; need. f.al.; m.p. 115; s.al. 

4,6-dinitro m-xylene. (N Os)2CeHe(CHs)s; 
m.w. 196.08; col. pr. f.al.; m.p. 93; i.w.; 
s.al, 

Dinol (diazo-dinitro Phenol). C.H,ON:- 
(NOz)2; maw. 210.11; yel..er. or amor. 
powd.; sp.gr. 1.63; used in blasting caps 
as substitute for mercury fulminate. 

dinonyl ketone. Sce 10-nonadecanone. 

di-n-nony] sulfate. See nonyl sulfate. 

diocaine ( p-dialloxy-ethenyl-dipheny! ami- 
dine hydrochloride). C»HsNsO.HCl; 
m.w. 358.65; wh. cr.; m.p. 152; s.w.; 
s.al.; used in medicine, 

n-dioctadecyl amine. [CH,(CHs):]sNH; 
m.w. 521.98; col. cr.; m.p. 73.5; iw.; 
sl.s.al. 

1,2-dioctadecyl benzene. CsHa; m.w. 
583.04; sp.gr. 0.8520"/*; m.p. 69, 
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3,5-dinitro toluene H. Bennett) 330 


diopside 


di-n-octadecyl sulfate. See octadecy! sul- 
fate. 

di-n-octyl acetic acid. See a-octyl capric 
acid. 

dioctyl amine (di-2-ethyl-hexyl amine). 
[C.H»CH(C.Hs)CHs]sNH; m.w. 241.45; 
sp.gr. 0.8062”/*; b.p. 281.1; sls.w.; used 
in synthesizing rubber accelerators, 
dyestuffs, etc. 

dioctyl-amino ethanol, 

(CH: (CHs)sCH (CaHs)CHs]a:N(CH,) 
OH; m.w. 285.5; vise. liq.; iw.; used in 
mfg. pharmaceuticals, insecticides, 
emulsifying agent, etc. 

di-n-octyl ether, See octyl ether. 

di-n-octyl ketone. See 9-heptadecanone. 

di-n-octyl sulfate. See octyl sulfate. 

diode. Two-element electron tube con- 
taining a plate and cathode; used as 
rectifier of alternating current. 

Diodoquin, 5,7-Diiodo-8-hydroxy quino- 
line. 

Diodrast (Pyelosil; Pylumbrin). _Di- 
ethanol-amine-3,5-diiodo-4-pyridone N- 
acetate. 

dioform. Sce 1,2-dichloro ethylene, 
iogenal (dibromo-propyl-diethyl barbi- 

* tudic acid). CuHsO\NsBr; m.w. 384.06; 
wh, cr. powd.; i.w.; js.al; used in medi- 
cine, | 

Di-Oil, Commercial grade dinitro tolu- 
ene; used in explosives. 

-dioL Alcohol containing 
groups, ¢.g., 1,2-propanediol. 

Diol 55. High-boilin , aliphatic petrol- 
eum fraction of facto distillation 
range; used as solvent. 

diolefin, Hydrocarbon that contains two 
double bonds. | 

Diolin (octadecanediol:; 1-12-dihydroxy 
octadecane), CHa(CHs)sCHOH (CHy)u- 
CH:OH; m.w. 286; sp.gr. 0.84"; wh. 
amor, sld.; m.p, 62-65; b.p. 172-186; 
iw.; used as plasticizer, base for cos- 
metics, creams, in pdlishes, as wax sub- 
Stitute. | 

Diolin A (octadecanediol-diacetate). CHs- 
(CH;)sCHOOC.C (CHs)»CHsOOC.- 

Hs; m.w. 370.55; | ylsh. liq.; sp.gr. 
0.92%; b.p. 200-45*; used as plasticizing 
agent for nitrocellulose, synthetic resins, 
etc. 

-dione. Suffix denoting a diketone. 

ar See ethyl morphine hydrochlo- 
ride. | 

Diopal, m-Caproyl-amiino-methy]-p,p’ i- 
oxy-diphenyl 3,3-indolinon-2; used as 
purgative, i 

Diophane. Regenerated cellulose film. 

diopside (malacolite; |alalite). CaMg- 
(SiO.)s; m.w. 216,52; grn., col, gray, yel. 


two OH 
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3,5-Dinitro-2-hydroxytoluene 
3,5-Dinitro-2-hydroxytoluene see 4,6-Dinitro- 
o-cresol, 


Dinitrol see 4,6-Dinitro-o-cresol. 


2,4-Dinitro-1-naphthol-7-sulfonic Acid see Fia- 
vianic Acid. 


a-Dinitrophenol see 2,4-Dinitrophenol. 


2,4-Dinitrophenol. a-Dinitrophenol. C.H,- 
N2Os; mol, wt. 184.11. C 39.14%, H 2.19%, 
N 15.22%, phenol 51.12%, NOz 49.97%. Pre- 
pared by the action of NaOH on 
1-chloro-2,4-dinitrobenzene. OH 

Yellowish to yellow ortho- 
rhombic crystals. d. 1.683. m. 
112-114°. Sublimes when care- 
fully heated. Volatile in steam. 
One gram dissolves in 200 ml. NO, 
water, 21 ml. boil. water, 32 ml. 
alcohol; freely soluble in benzene, chloroform, 
ether, fixed alkali hydroxide soins. Forms a 
crystalline sodium salt which is soluble in water. 

Use: Manuf. dyes, diaminophenol, etc.; 
preserving timber; also as indicator. pH range: 
2.6 colorless, 4.4 yellow; as a reagent for the 
detection of potassium and ammonium ions. 
Grades available: Reagent, technical. 

Med. Use: Formerly for reduction of wt. 
Toxicity: Highly toxic material. Readily ab- 
sorbed through intact skin. Vapors absorbed 
through respiratory tract. Produces marked 
increase in metabolism and temperature, pro- 
fuse sweating, collapee and death. May cause 
dermatitis, cataracts, wt. loss, granulocyto- 
penia, polyneuropathy, and exfoliative derma- 
titis, 


NO, 


2,5-Dinitrophenol. Yellow crystals. m. 108°; 
also stated as 104°. Slightly soluble in water 
or cold alcohol; soluble in hot alcohol, ether, 
fixed alkali hydroxides. 
Use: Manuf. dyes and organic chemicals, as 
indicator. pH range: 4.0 colorless, 5.4 yellow. 
Commercially available. 


2,6-Dinitrophenol. Light yellow crystals. m. 
63-64°. Slightly soluble in cold water or cold 
alcohol; freely soluble in chloroform, ether, boil. 
alcohol, fixed alkali hydroxide solns. 

Use: As of the preceding. pH range: 2.0 
colorless, 4.0 yellow. Commercially available. 


2,4-Dinitrophenylhydrazine. C,H;(NO,):NH.- 
NH:; mol. wt. 198.14. C 36.37%, H 3.05%, 
N 28.28%. 

Red, cryst. powder. m. about 200°. Slightly 
soluble in water or alcohol; soluble in moder- 
ately dil. inorganic acids. 

Use: For the determination of aldehydes 
and ketones. Grades available: Reagent. 


2,4-Dinitroresorcinol. C.H.N:O.; mol. wt. 
200.11. C 36.01%, H 2.01%, resorcinol 55.01%, 
NO; 45.98%, N 14.00%. 


Yellow crystals. m. 146- 
148°. Explodes when strongly 
heated. Sublimes partially un- 
decomposed. Very slightly sol- 
uble in water or cold alcohol; sol- ‘OH 
uble in solns. of fixed alkali hy- NO, 
droxides. 

Use: For dyeing fabrics mordanted with 
iron a green color. Asa reagent for Co (brown- 
red ppt.) and for Fe (olive-green color). Com- 
mercially available. 


Dinitrosorbide. _1,3,4,6-Dianhydrosorbitol-2,5- 
dinitrate; Harrical. C,H,0:(ONO:)2; mol. wt. 
236.14. CeHsN:0;; C 30.52%, H 3.41%, N 
11.86%. Made from sorbitol: Goldberg, Acta 
Physiol. Seand. 15, 173 (1948); C.A. 42, 5564. 


eieae 
0,NO 0 


Hard colorless crystals, m. 70°. [al§ +135° 
(alcohol). Insoluble in water. Freely soluble 
in organic solvents, such as acetone, alcohol, 
ether, 


Diocaine®. N.N’-Bis(4-allyloxypheny!acetamidine 
hydrochloride; p-Diallyloxyethenyldiphenylami- 
dine hydrochloride. C:9H+N:0:.HCI; mol. wt. 
358.66. C 66.97%, H 6:46%, Cl 9.89%. N 
7.81%, HCl 10.17%. 


N.CgH,0.CH2.CH:CH. 


seat 
HCLNH.CgH,0.CH2.CH:CH, 


White crystals. m. 152-153°. Soluble in 
50 parts water; freely soluble in alcohol. 

Solns. sterilizable by boiling and stable when 
kept in alkali-free glass. 

Med. Use: Has been used as a local ancs- 
thetic. 


Dioctyl Sodium Sulfosuccinate see Bis(2-ethyl- 
hexyl) Sodium Sulfosuccinate. 


Diodone see lIodopyracet. 
Diodoquin® see 5,7-Diiodo-8-quinolinol. 


Diodrast®: Diodrast Compound Solution: Dio- 
drast Concentrated Solution see Iodopyracet. 


Dioform see Acetylene Dichloride. 
Dioloxol see 3-0-Toloxy-1,2-propanediol. 
Dionin see Ethylmorphine Hydrochloride. 
Diophyllin see Aminophylline. 


Diopsite. CaO.MgO.2Si0.-—calcium magnesium 
silicate. 


Dioptase. CuO.SiO..H:O—copper (ITI) silicate 
monohydrate. 


(“Organic Chemistry”—2nd Edition, by Whitmore) 
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The more complex oxonium salt would then be 
H ++ 
R:0:H| [Br+[oR} 
H 


It is not possible to convert diisopropylearbinol to the corresponding 
secondary halide. Instead, the product is the tertiary halide, 


Me:CXCH,CHMe; 


This illustrates the ease of rearrangement of a tertiary H (pp. 88, 123). 

2,4-Me;-1-pentanol and 4-Me-1-hezanol” are also obtained in the methanol 
synthesis but in smaller amounts than the other by-product alcohols. 

Pentamethylethanol, 2,3,3-Me,-2-butanol, Tripianol,” m. 17°, b. 131°, 
forms a crystalline hydrate, (ROH):.H:0, m. 83°, which sublimes even at 
room temperature. Of many preparations of this alcohol, the best is probably 
by the action of CO; with t-BuMgCl followed by treatment of the reaction 
mixture with excess MeMgX.* 


MexCMgCl + Me,CCO;MgCl + Me,CC(Me,)OMgCl 


Octyl Alcohols 


Of the 89 possible isomers two-thirds are known. | 
1-Octanol, CH;(CH:)¢CH;0H, b. 195°, occurs ag esters in various plants. 
It is available commercially by hydrogenation of the lower boiling cocoanut 
oil acids and from the hydrogenation of the condensation product of n-butyr- 
aldehyde with crotonic aldehyde or of 2 mols of the latter. This preparation 
is like that of n-hexanol (p. 132). If the alpha Hi takes part in the aldol 
condensation instead of an H of the methyl group (vinylogy), the final product 
is 2-Et-1-hexanol (CC). | 
Capryl alcohol, 2-octanol, methyl-n-hexylcarbinol CH,CHOH(CH;)sCH;, 
b. 178°, has long been available from the action of bases with castor oil.® 
Heating with alkali gives di- and tri-capryl alcohols and even higher products 
(Guerbet). The condensation involves the methyl] rather than the alpha 
methylene group. Thus the products are 9-Me-7-pentadecanol and 11-Me-9- 
n-Hex-7-heptadecanol. 
An interesting series of 22 of the octyl alcohols related to n-octane and the 
three methylheptanes has been made and studied.® | 
The dehydration of some of the octyl alcohols throws further light on the 
peculiar reactions of the neopentyl alcohol grouping (p. 120). Isopropyl-t- 
™ Chu, Marvel. J. Am. Chem. Soc. 53, 4449 (1931). | 
* Butlerow. Ann. 177, 176 (1875). 


" Calingnert, Hnizda, Shapiro, J. Am. Chem. Soc. 66, 1389|(1944). 


® “Org. Syntheses.” 
® Reid et al. J. Am. Chem. Soc. 63, 3100 (1941). | 
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This invention relates to compounded lubricating oils 
and, more particularly, to ester type lubricants having 
dispersed therein a synergistic combination of oxidation 
and corrosion inhibitors. ; 

Organic compounds, such as lubricating oils, undergo 
oxidation upon exposure to air. This 


Numerous oxidation and corrosion inhibitors have been 
found for use in lubricating compositions and many com- 
binations thereof also have been tested. In many in- 
stances the effect of such combination is merely the addi- 
tive effect of each of the inhibitors employed. In other 
cases synergism is exhibited between the additives used, 
thus promoting to an unaccountable degree the oxidation 
and corrosion protection of the composition. It is im- 
possible to predict, however, just which classes of in- 
hibitors will be effective synergists until such combina- 
tions have actually been tested and found to be advan- 
tageous. Moreover, the results obtained in a particular 
chemical class of lubricating base is not indicative of the 
results to be expected in other organic media. For ex- 
ample, a class of oxidation or corrosion inhibitor which 
is effective in mineral oil may be substantially ineffective, 
or even act as a pro-oxidant, when utilized in an ester 
type oleaginous fluid. Likewise, synergizing pairs or sets 
of additives which are effective for this purpose in mineral 
oil may have little or no advantage when employed in 
ester lubricants. 

It is an object of the present invention to provide im- 
Proved oleaginous compositions. It is a further object 
of this invention to provide improved hydraulic fluids and 
lubricating compositions which are resistant to degrada- 
tion or oxidation and exhibit improved corrosion charac- 
teristics. It is a particular object of this invention to 
provide improved ester type oleaginous fluid composi- 
trans. 


Now, in accordance with this invention, it has been 
found that oleaginous polyesters can be stabilized to an 
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2 
outstanding degree, particularly with respect to their cor- 
Tosion-producing; oxidation products, by incorporation 
therein of an organic epoxy compound 


: T combined with 
an aromatic amine containing a plurality of aryl-amino 


resorcinol, catechol, 

henolpropane), 4,4’ - dihydroxy- 
-dihydroxydinaphthyl) methane, 
» Propylene glycol, trimethyl- 
ene slycol, butylene glycol,’ glycerol, sorbitol, mannitol 
pentaerythritol, and the ethylenically unsaturated or the 
1g polyhydric derivatives of any of the 
Polyhydric alcohols. The i 

may be exemplified 


ctures analogous to that 
ly preferred product of 
and epichlorohydrin: 


wherein n represen: 

Other exampl 
mers and copol: 
Possessing at | 
carbon multip 
>Cc: 


S, particularly 
taining at least 


Illustrative examiples of these polymers and copolymers 
containing the epoxy groups are poly(ally! 2,3-epoxy- 
Propyl ether); pol -2,3-epoxypropyl crotonate); allyl 2.3- 
epoxypropyl ethet-styrene copolymer; methallyl 3,4- 
epoxybuty! print, benzoate copolymer: poly(4.5- 
¢poxypentyl crotonate); poly (4,5-epoxypentyl acrylate): 
poly(2,3-cpoxypropyl cyclohexenoate); Poly(vinyl 2,3- 
cpoxypropyl ether); allyl glycidyl ethervinyl acetate co- 
polymer; poly(methally! 2,3-epoxypropyl ether);. poly- 
(allyl 1-methyl-2,3-epoxypropyl ether); poly(4-glycid- 
ie ida and poly(1-vinyl-2-pentadecyl glycidyl 
ether). 

The preferred group of ¢poxy-containing organic matc- 
Tials to be employed in the Process of the invention are 
those organic materials containing a plurality of epoxy- 
substituted Organi¢ radicals, preferably hydrocarbon, 
which are joined to other organic radicals, preferably 
hydrocarbon, ether linkages. Examples of this 


9,862,407 


zene, 1,3-bis(2-hydroxy-3,4-epoxybutoxy) benzene, 1,23. 
tri-(2-hydroxy-3 »4-epoxypentoxy)-propane, the polymer 
ROR lee es ee ee 
hydrin, polymer prepared by reacting bisphenol with 

excess of bis-(2,3-epoxypropy]) ether, the polymer ecuvared 
by reacting sorbitol with an excess of bis(2,3-epoxypropyl)- 
ether, poly(allyl-2,3-epoxypropyl ether), poly(2,3-epoxy- 
propyl crotonate), and the like. 

A particularly preferred group of epoxy-containing 
Organic materials to be employed in the Process of the 
invention are the members of the group consisting of the 
organic compounds possessing a plurality of epoxyalkoxy 
radicals, preferably 2 to 4, joined to an organic tadical 
which contains from one to two aromatic rings, organic 
compounds possessing a plurality of epoxyhydroxyalkoxy 
radicals, preferably 2 to 4, joined to an organic radical 
containing from one to two aromatic rings, the polyepoxy- 
containing polymeric reaction product of an aromatic 
polyhydric alcohol and epihalohydrin, the polyepoxy-con- 
taining polymeric reaction product of an aliphatic poly- 
hydric alcohol and epihalobydrin, the polyepoxy-con- 
taining polymeric reaction product of an aromatic poly- 
hydric alcohol and a polyepoxide compound, the poly- 
¢poxy-containing polymeric reaction product of an ali- 
phatic polyhydric alcohol and a polyepoxide compound, 
the polymers of the epoxy-containing monomers possessing 
at least one polymerizable aliphatic carbon-to-carboan 
multiple bond prepared in the absence of alkaline or 
acidic catalysts, and copolymers of the foregoing epoxy- 
containing monomers and a monomer containing at least 
one CH,=C< prepared in absence of alkaline or 
acidic catalyst. The expression “epoxy-alkoxy radical” 
refers to an alkoxy radical substituted with an epoxy 
group. The expression “epoxyhydroxalkoxy radical” re- 
fers io an alkoxy radical substiruied with a hydreayl group 
and an epoxy group. [Illustrative examples of this par- 
ticularly preferred group of compounds are ci sal 
¢poxypropoxy)benzene, 1,3-bis(2,3-epoxypropoxy) ben- 
zene,  1,3-bis(2,3-epoxybutoxy) benzene,  4,4’-bis(2,3- 
epoxypropoxy)diphenyldimethyimethane, _1,3-bis(2-hy- 
droxy-3,4-epoxybutoxy) benzene, 1,2,3-tri(2-hydroxy-3,4- 
¢poxypentoxy) naphthalene, the polymer obtained by 
reacting resorcinol with epichlorohydrin, the polymer pre- 
pared by reacting resorcinol with bis(2,3-epoxypropy!) 
ether, the polymer prepared by reacting sorbitol with 
epichlorohydrin, poly(allyl-2,3-epoxypropyl ether) and 
poly (2,3-epoxypropyl crotonate). 

The most suitable epoxy-containing orgahic materials 
are those having a low de, of evaporation from the 
stabilized compositions, e. g. those having a boiling point 
above 300° C. When polymeric epoxides are employed, 
an average molecular “ between about 300 and 
about 1500 is preferred. 

The preparation of many of the above-described epoxy- 
containing organic materials is described in U. S. Patent 
2,585,506. 

Diarylamines suitable for use in the subject composi- 
tions include those wherein two hydrocarbyl groups con- 
taining aromatic radicals are directly attached to an amino 
nitrogen atom. The aryl groups may be similar or dis- 
similar and include especially phenyl and naphthy! radi- 
cals as well as their alkyl or alkylene analogs and homo- 
logs. The following are typical: 
Pheny!]-alpha-naphthylamine 
Pheny]-beta-naphthylamine 
Diphenylamine 
Di-alpha-naphthylamine 
Di-beta-naphthylamine 


effective amounts of each will vary with the specific con- 
ditions under which the composition is to be employed, 
these proportions will vary between about 
0.25% and about 5% each by weight of the total compo- 
sition, 

It has been determined that the two main classes of ad- 
ditives Cefined hereinbefore perform in a synergistic 
manner when incorporated in poly ester type lubricants 
which are then subjected to elevated temperatures in the 
presence of oxygen. The synergistic effect is especially 
noticeable when metals are present such as copper, iron, 
Magnesium, aluminum and cadmium. While esters in 
general appear to respond to the synergistic combination 
defined, it has been found that the latter is especially ef- 
fective when utilized in an ester of phosphorus acid, silicic 
or dicarboxylic acid. 


THE ESTERS 
Soe ecbedererinhapernic tselgrin eran nest 


Present compositions the normally liquid 
phatic esters of acids of While the 


Alkyl! dialkanephosphinates: 
Butyl di(2-ethylhexane) phosphinate 
Hexyl diheptanephosphinate. 


Supplementing the combination of inhibitors, these 
compositions may contain additives such as viscosity 
index improvers, extreme pressure agents, pour point de- 
pressants and anti-wear agents. The following examples 
illustrate the synergistic effects gained by the use of vari- 
ous combinations of additives as described hereinbefore. 
The test employed in examining the subject compositions 
comprises heating 20 cc. of the fluid composition at a 
temperature of 175° C. for 71 bours in the presence of 
0.4 square inch of each of the metals listed in the fol- 
lowing tables, while bubbling 1 liter of air per hour 
through the sample. The apparatus employed is a small- 
scale model of that described in Federal Specification 


The above additives should each be present in the 75 Catalog VV-L-791D as method 530.8.2. 


10.5 20.3 


is 1 1 5 : i 0 
Le U 
1 See footnote, Example IV. 


Example Ill 


1 
aon Paride employed to these tests was the reaction product of biepbencl and epichlorckydrin, having 


& molecular it of about 300. 


I claim as my invention: 
1. A lubricating composition consisting essentially of 
& major amount of trioctyl hosphate and from about 
0.25% to about 5% by weight each of a condensation 
Product of about imolar proportions of bisphenol 
with epichlorohydrin and phenyl alpha naphthylamine. 
2. A lobri i Tet ee 
& major proportion of triisooctyl phosp! and 

about 0.25% to about 5% each by weight of a con- 
aeeneon Product of about equimolar proportions of 


pewtil of shee cake ee cack ot 8 somtaninticn 

Product about equimolar proportions of a (hydroxy- 

pheryiDpropene with epichlorohydrin snd a phony! naph- 
amine. 
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Order 


Plaintiffs’ motion for a re-opening or, alternatively, a 
new trial in the present action; and plaintiffs’ motion for 
additions and amendments to the opinion, findings of fact, 
conclusions of law and judgment having been duly con- 
sidered and the court being fully advised in the premises, it 
is hereby 


Orverep That plaintiffs’ motion to reopen and alterna- 
tive motion for a new trial be and hereby are denied; 


It is further Orperep that plaintiffs’ motion for additions 
and amendments to the opinion, findings of fact, conclu- 
sions of law and judgment is granted to the extent that the 
findings of fact filed by the court be and hereby are amended 
as follows: 


1. Following Finding of Fact 8, add: 


8(a). Watson does not disclose the specific composition 
claimed by the plaintiffs. 


8(b). The composition claimed by the plaintiffs pos- 
sesses novelty. 


2. Delete Finding of Fact 12 from the Findings of Fact 
filed by the court on June 19, 1959 and substitute the fol- 
lowing: 


12. Plaintiffs have shown that ‘‘dioctyl styryl phos- 
phonate’’ (in two of three isomers) is inoperative as 
a hydraulic fluid. They have not shown inoperative- 
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ness of still another isomer of dioctyl styryl 
phonate. 
s/ Jonn J. Smrica 
Judge 
August 7, 1959. 


Francis C. Browne 
Francis C. Browne, 
Attorney for Plaintiffs. 


C. W. Moore, Solicitor, 
United States Patent Office, 
Attorney for Defendants. 


Notice of Appeal to Court of Appeals for District of Columbia 
Circuit Under Rule 73(b) Federal Rules of Civil Procedure 


Notice is hereby given that Douglas Aircraft Company, 
Inc., and Douglas H. Moreton, plaintiffs above named, here- 


by appeal to the United States Court of Appeals for the 
District of Columbia Circuit from the Final Judgment en- 
tered in this action on June 19, 1959, and from the Final 
Judgment entered August 7, 1959. 


/s/ Francis C. Browne 
Francis C. Browne 
Attorney for Plaintiffs 
Douglas Aircraft Company, 
Ine. and Douglas H. Moreton 
1050 Munsey Building 
Washington 4, D. C. 
August 17, 1959 : 


